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Editorial 



Peak 

Performance 
Brainwaves 

by Michael Hutchison 



A neuroscientist used to be like a man 
in a Goodyear blimp floating over a 
bowl game: he could hear the crowd 
roar, and that was about it. But now 
we're down in the stands. It's not too 
long before we'll be able to tell why 
one man gets a hot dog and one man 
gets a beer." 

— Floyd Bloom, neuroanatomist 
Scripps Clinic 

The Brain Revolution has been one of 
the most momentous events in human 
history. Perhaps its most exciting 
development has been that for the first time, 
as Floyd Bloom observes, humans have been 
able to get right down into the arena of the 
human brain and observe the action as it hap- 
pens — and then look at it again in slow- 
motion on the instant replay. 

With the development of computerized 
brain monitoring devices of incredible sensi- 
tivity, scientists have been able to observe 
what goes on in our brains during virtually 
every life experience — pain, ecstasy, depres- 
sion, love, having a flash of insight, seeing 
stripes, remembering, forgetting, eating, 
sleeping, having sex. Most remarkably, sci- 
entists have discovered that by watching the 
activity of our own brains, we can quickly 
learn how to change our brains, and in 
doing so change what we are experiencing. 

The implications are enormous. If we 
can change our own brain states at will, 
then surely we can learn to shift out of 
unwanted or unhealthy states or experi- 
ences into desired states and experiences. 
Just as we can change channels on our TVs, 
we may be able to intentionally switch out 
of states such as pain, depression, anxiety 
and anger and switch into pleasure, love, 
well-being, insight and clarity. 

If you can control your 
brain activity, then you can 
control your life and your 
experiences in life. 

While there are numerous new took for 
observing the brain, including MRI (b 
resonance imaging), PET (positron 
tomography), and SPECT (single photon 
emission computerized tomography), to 
SQUID (superconducting quantum interfer- 
ence device), perhaps the most exciting work 
in the last few years has been done using the 
relatively old-fashioned EEG (electroen- 
cephalograph) — though in the computer- 
ized, multi-channel, superfast models that are 



very new-fangled — in the biofeedback or 
neurofeedback mode 

Why potentially revolutionary? Because 
unlike the other generally immense and 
immensely expensive devices, which by 
necessity are used only in institutional med- 
icine and research, EEG feedback systems 
are relatively inexpensive (and becoming 
cheaper all the time), relatively easy to use, 
and available to anyone with an interest in 
learning to explore or attain optimal brain 
states. That means that, like the personal 
computer or home video games, they can 
enter the cultural mainstream with incredi- 
ble speed, and change our way of life. 
Conceivably, within a few years, personal or 
home EEG systems could be as common- 
place as the PC, with millions of people 
blithely fine tuning their states of conscious- 
ness as routinely as they change clothes, 
adjust the thermostat or fix their make-up. 

Just as we change channels on 
our TVs, we may switch out of 
states such as pain, depres- 
sion, anxiety and anger and 
switch into pleasure, love, 
well-being and insight. 

For the fact is, as we pointed out above, 
changing our brain waves means changing 
what we are experiencing. That means 
changing our reality. As one of the leading 
EEG researchers, Dr. James Hardt, writes else- 
where in this issue, summarizing his 25 years 
of research, "I was learning that brain waves 
relate to everything, and that control of brain 
waves had life and death implications, as 
implications for the quality of life. Any expe- 
rience you can have has a specific underlying 
brain activity associated with it. If you can 
control your brain activity, then you can con- 
trol your life and your experiences in hie. ' 

Using EEG feedback, researchers. cfcm- 
aans and their subjects hare, among other 
things, been able to Dam the brain to 'heal' 
itself from alcohofasm and drag addscooo. 
learning disorders and brain traumas, 
depression and anxiety. Subjects in some 

increases of 20 to^O points. S^me 
researchers have found certain patterns of 
brain activity that seem linked to extraordi- 
nary or peak brain states, such as transcen- 
dence, illumination, flow, awakening. And, 
using EEG feedback systems as well as other 
mind technology, they have found that sub- 
jects can leam to enter these peak states. 
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With such a wealth of breakthrough 
work being done with EEG and EEG feed- 
back, we have decided to devote this issue 
of Megabrain Report to exploring this field. 
The issue you hold in your hands was to 
be our "EEG Special Issue." And indeed, it 
is a very special issue: in the pages that fol- 
low are articles by many of the leading 
researchers, clinicians, and theoreticians of 
EEG brain training, as well as discussions 
of the most exciting research being done in 
the field, and reviews of the latest EEG 
feedback equipment. 

However as the articles began to flow 
in, it soon became clear that there was 
simply too much information, too many 
good articles, too many connections to be 
made between the work of different con- 
tributors, to fit into a single issue, even if 
we expanded far beyond our usual 48-page 
format. In fact, the first time we began to 
count pages — even before many of the 
articles were in — we had over 300 manu- 
script pages of what looked like it would 
expand to well over 400 manuscript pages! 
That is, we had the equivalent of a good- 
sized book, and there was just no way to 
fit it into a single issue without chopping 
what we felt was important information. 

And so our EEG Special Issue has 
expanded into two jumbo issues — the 
one you hold in your hand, and Vol. 2. 
Number 4, (which will appear in about 2 
months) — both jam-packed with fresh, 
mind-stretching and original material. 

When we invited scientists to con- 
tribute, we asked them to write about 
developments and discoveries in EEG feed- 
back and research that they felt were most 
important. So it has been fascinating, as 
the articles have come in, to see how each 
of these scientists, working largely inde- 
pendently, has focused on the same few 
recurrent themes. Dr. James Hardt and Dr. 
Les Fehmi both provide moving and heart- 
felt descriptions of how their first-hand 
experiences of personal transformation 
through EEG feedback in the 1960's have 
added an almost spiritual sense of urgency 
and commitment to their work. 

Most of the contributors clearly agree that 
the extraordinary recent developments in 
EEG are founded on the pioneering EEG feed- 
back work in the 60's and 70's by Joe Kamiya, 
Elmer Green, Barry Sterman, Joel Lubar, 
Tom Budzynslti, Jim Hardt, and Les Fehmi, 
among others. They also seem to share a 
common perception that the vast potential 
for human development hinted at by the EEG 
feedback research of the tumultuous 60's was 
disturbing to the medical, scientific, and cul- 
tural mainstream, and as a result was sup- 
pressed, derided or actively discouraged for 
almost 20 years -what we can now call the 
Nixon-Reagan Era. As a result, virtually all of 



them seem to share a sense of personal satis- 
faction in the recent vindication of EEG feed- 
back and its emergence as a "hot" field. 
Perhaps the heat of the recent EEG explosion 
is a natural result of the years of frustration 
and lack of recognition. 

Hardt, Fehmi, Dr. Jon Cowan, Dr. Len 
Ochs, Dr. Siegfried Othmer, Dr. Thomas 
Budzynski and Dr. Julian Isaacs, and Anna 
Wise all write with more or less evident 
excitement about the extraordinary power 
of EEG feedback of specific types or at cer- 
tain frequencies to produce unprecedented 
and at times seemingly miraculous heal- 
ings, resolutions of formerly intractable 
psychological problems (including addic- 
tion, Post-Traumatic Stress Disorder, 
depression and anxiety), and sudden re- 
orderings of personality. While they may 
all offer speculations, theories, and conjec- 
tures — using fuzzy words like conscious- 
ness, unconscious, subconscious, transfor- 
mation, "witness" consciousness, 
"inputting" information, brainwave "train- 
ing", attention and attention deficit — they 
all emphasize the tentative nature of their 
conclusions. All of them seem to share the 
view that "we ain't seen nothing yet" — that 
we have only begun to begin to under- 
stand a bit about the working of brain 
wave feedback, that astonishing and cul- 
turally-transforming breakthroughs are 
imminent, that the workings of the brain 
remain the greatest and most fascinating 
mystery of our age. 

Researchers proved that 
subjects could take volun- 
tary control of virtually any 

physiological process- 
even the firing rhythm of 
individual nerve cells 

Each of these scientists look at essential- 
ly the same phenomena — high amplitude 
alpha, whole brain synchrony, alpha-theta 
training, "good" and "bad" theta and beta 
training, "optimizing" brain wave pat- 
terns — through slightly differing lenses, 
pose the same questions in differing words, 
and offer answers or tentative conclusions 
that, while in differing words, are in 
remarkable agreement accord. Budzynski, 
Hardt, Fehmi, Isaacs, and Ochs all discuss 
the importance of proper instruments and 
offer insights into what equipment works 
and what doesn't. Virtually all of them 
emphasize the importance of the right treat- 
ment protocol to attain desired results, and 



offer invaluable descriptions and insights 
into various protocols, ranging from 
alpha/theta training for addictions to beta 
training for attention deficit hyperactivity 
disorder. 

Most of the articles in this special issue 
of Megabrain Report and the one which 
will follow it come right from the cutting 
edge of current EEG research, and will be 
thought provoking and stimulating (and 
in some cases startling) to scientists, ther- 
apists and other health professionals. 
Much of the information they contain is 
fresh, eye-opening, and is presented here 
for the first time. It is also, we believe, 
extremely practical. It is our hope that this 
special issue may serve as a catalyst and a 
stimulus to therapists, educators, coun- 
selors, researchers, and other profession- 
als, alerting them to the revolutionary 
potentials for enhancing human perfor- 
mance and well-being through EEG feed- 
back, and providing the basic practical 
information needed to take the first steps 
toward incorporating the EEG feedback 
into their practice. 

But of course many of us are fascinated 
by this work and by brainwaves (both 
other peoples' and our own) not as profes- 
sionals, but as individuals who want to 
learn more about ways we can become 
stronger, healthier and happier and take 
greater control over our emotions, states of 
consciousness, and lives. And so, we have 
worked with the contributors to be sure 
these articles are written in language that is 
clear, jargon-free, down to earth and acces- 
sible to non-scientists. And, as an introduc- 
tion for non-professionals, we first present 
a short summary of the historical back- 
ground, and some of the central issues and 
discoveries of EEG feedback, and brief 
sketches of the work of many of the leading 
EEG explorers, whose articles constitute the 
rest of this extraordinary issue. 

-MH 
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The Brainwave 
Investigation 

by Michael Hutchison 



The brain is powered by electricity. 
Each of its billions of individual 
cells "fires" or electrically dis- 
charges at a specific frequency. The elec- 
trical activity of the brain can be moni- 
tored by placing sensors or electrodes 
against the scalp, which register the 
minute electrical signals happening inside 
the brain, much the way a seismograph 
can detect tremors taking place inside the 
earth. These electrical signals are known 
as the electroencephalogram; the device 
that registers them is called an electroen- 
cephalograph, or EEC What the EEG 
reveals to us are not the firings of individ- 
ual brain cells, but the cooperative or col- 
lective electrical patterns of networks or 
communities of millions of cells firing 
together — fluctuations of coherent or syn- 
chronous energy pulsing through the net- 
works of the brain. These collective ener- 
gy pulsations are called brain waves. 

Since the first EEG was devised early in 
this century, scientists have found that the 
brain has a tendency to produce brain 
waves of four distinct varieties, which they 
have called beta, alpha, theta and delta. 

BETA. The most rapid brain waves, 
beta waves, range in frequency from 
about 14 cycles per second (called 14 
Hertz, abbreviated Hz) to more than 100 
Hz (some scientists now refer to brain 
waves above 30 Hz as Gamma waves). 
When we are in a normal waking state, 
eyes open, focusing on the world outside 
ourselves, or dealing with concrete, spe- 
cific problems, beta waves (particularly 
beta waves between 14 and 40 Hz.) are the 
most dominant and powerful waves in the 
brain. Beta waves are associated with 
alertness, arousal, concentration, cogni- 
tion and — at excessive levels — anxiety. 

ALPHA. As we close our eyes and 
become more relaxed, passive, or unfo- 
cused, brain wave activity slows down, 
and we produce bursts of alpha waves, 
which range in frequency from about 8 to 
14 Hz. If we become quite relaxed and 
mentally unfocused, alpha waves become 
dominant throughout the brain, produc- 
ing a calm and pleasant sensation called 
the "alpha state." The alpha state seems 
to be the brain's "neutral" or idling state, 
and people who are healthy and not 
under stress tend to produce a lot of 
alpha activity. Lack of significant alpha 
activity can be a sign of anxiety, stress, 
brain damage or illness. 

THETA. As calmness and relaxation 
deepen into drowsiness, the brain shifts 
to slower, more powerfully rhythmic 
theta waves, with a frequency range of 
about 4 to 8 Hz. Theta has been called the 
"twilight state," between waking and 
sleep. It's often accompanied by unex- 



pected, dreamlike mental images. Often 
these images are accompanied by vivid 
memories, particularly childhood memo- 
ries. Theta offers access to unconscious 
material, reveries, free association, sud- 
den insight, creative ideas. It's a mysteri- 
ous, elusive state, and for a long time 
experimenters had a difficult time study- 
ing it because it is hard to maintain for 
any period of time — most people tend to 
fall asleep as soon as they begin generat- 
ing large amounts of theta. 

DELTA As we fall asleep the dominant 
brain waves become delta, which are 
even slower than theta, in the frequency 
range below 4 Hz. When most of us are 
in the delta state we're either asleep or 
otherwise unconscious. However, there is 
growing evidence that individuals may 
maintain consciousness while in a domi- 
nant delta state. This seems to be associ- 
ated with certain deep trance-like, tran- 
scendent or "non-physical" states. 

Taking Charge: Biofeedback 
and Brain Power 

Cohtwx YOURSEU 

Stop a moment. Now, change your 
brain wave activity into an alpha 
rhythm. . . The question immediately aris- 
es, How? How do 1 know when my brain 
waves are in alpha? And how is it possible 
to change my brain waves intentionally? 

One of the central assumptions of 
western physiology has been that there is 
a fundamental distinction between parts 
of the human body that we can con- 
sciously control — the so-called "volun- 
tary" components — and those parts over 
which we have no conscious control — the 
"involuntary" or autonomic components. 
These involuntary components tradition- 
ally included brain waves, as well as such 
things as the expansion and contraction 
of our blood vessels, blood pressure, heart 
rate, the secretion of hormones, healing 
and the activity of the immune system 
Then the lightning bolt hiL With the 




could 

body. <<-imrisrc found doc if I 
tored the actrnty of one of the so-oled 
involuntary processes of a human subject 
and fed it back to the subject with some 
son of visual or auditory signal, the sub- 
ject could learn to bring that process 
under voluntary control. They called this 
; biofeedback. 



Discovering the Bodymind 

In a burst of studies throughout the 
1960s that caused a sensation in the scien- 
tific world, biofeedback researchers 
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proved that subjects could take voluntary 
control of virtually any physiological 
process — even the firing rhythm of individ- 
ual nerve cells. One researcher, John 
Basmajian, hooked up subjects so they 
could monitor the firing rhythm of a specif- 
ic neuron (called a single motor unit). Each 
time the neuron fired, the subjects would 
be fed back a sound like a drumbeat. 
Amazingly, the subjects quickly learned 
how to control the rhythm with which the 
cells fired, creating intricate drum rolls, gal- 
lops and beats. Elmer and Alyce Green of 
the Menninger Foundation wrote with 
excitement, "It may be possible to bring 
under some degree of voluntary control any 
physiological process that can continuously 
be monitored, amplified, and displayed." 

This was a momentous discovery — it 
meant that the long-held belief of a clear 
separation between voluntary and involun- 
tary components of the human system was 
not accurate. It meant such processes as the 
secretion of hormones and die operation of 
the immune system could theoretically be 
intentionally controlled. It also meant that 
the whole foundation of mind-body dualism 
upon which all of western thought had been 
based — that there was a clear and necessary 
separation between the mind and the 
body — had to go out the window. For clear- 
ly there was some link, still mysterious, 
between mind and body. 

It was the beginning of a great paradigm 
shift that was to lead to the development 
of such fields as psychoneuroimmunology 
and psychobiology, and to the emergence 
of a new vision of the mind and body as a 
single, indivisible unit, a field of intelli- 
gence, a bodymind. 

Rou Up for ik Magkai Mystery Tow 

The 1960s was a time when large num- 
bers of people were extremely interested in 
experiencing peak states. For many, psy- 
chedelics were the most quick and reliable 
mind expansion technique. But drugs, 
while powerful and effective state change 
tools, had drawbacks. They were illegal, 
which caused much inconvenience. The 
state changes they produced were long- 
lasting and durable, which made it next to 
impossible to change back into ordinary 
brain states on demand. This too caused 
much inconvenience, not to mention bad 
trips. They also had unknown long-term 
effects on health. So, many people were 
eager to find a "drugless high," or some 
way to expand consciousness without the 
drawbacks of psychedelic drugs. 

The Beades, among others, had become 
followers of a guru who taught them medi- 
tation. They began singing the praises of 
meditation as a way of reaching height- 
ened states of consciousness without 



drugs. The guru appeared on the Johnny 
Carson show, wearing his white robes, gig- 
gling, and holding a flower. Meditation 
was In. Millions of people began trying to 
meditate. Millions of people were disap- 
pointed to find that meditation took prac- 
tice and discipline, and did not instantly 
catapult them into enlightenment. 

Many of those most interested in 
exploring mind expansion were young 
psychologists and other scientists who had 
chosen the brain as their field of study. It 
made sense to them to focus their 
research, and use whatever technology was 
available to them, such as EEGs, to explore 
what was going on in the brain during 
experiences of expanded consciousness, 
such as meditation. 

When they looked at the EEG tracings it 
quickly became clear that meditators pro- 
duced a lot of alpha waves. Some of these 
young researchers, led by Joe Kamiya, devel- 
oped a type of EEG that was "tuned" to 
respond to alpha waves by producing a tone: 
brainwave feedback. When people used EEG 
biofeedback, they could quickly learn to 
produce alpha waves simply by doing things 
that produced the tone, such as sitting with 
their eyes closed, in a relaxed, passive state. 

The researchers noticed that people 
who went through this alpha feedback 
training process experienced interesting 
changes — they became more calm and 
relaxed in their daily lives, they tended to 
give up such habits as smoking and heavy 
drinking, and they learned how to produce 
alpha waves at will, even when not hooked 
up to the biofeedback system. 

This was exciting. I remember it well. 
What a mysterious thing, changing what's 
happening inside your head. And when 
you do it, how exciting, what fun, and 
what a sudden surge of power! 

On the Joys of Observing Your Own Brain 

I had gotten my first taste of it when I 
had overheard someone talking about an 
experiment going on at New York 
University, and wangled my way into the 
experimental group by claiming to be an 
NYU student. I learned to generate alpha 
waves by making a machine go click click 
click. For long delightful periods I would 
sit there with the machine caressing me 
with timeless strings of beautiful clicks. It 
was delightful and mysterious, and a large 
part of the delight and the mystery was 
that I was listening to the activity of my 
own brain, and becoming aware of every 
subde litde change that took place within 
it, learning that if I thought of certain 
things the clicks would stop, and if I 
thought of other things, or stopped think- 
ing, the clicks would start. 



To me it was amazing to learn that I 
could in fact change my brain, and the 
things that were going on inside it What a 
revelation. Until then, I had always 
assumed that whatever was going on in my 
mind — sadness, anger, confusion, joy — 
was simply "going on," and that it would 
keep going on until it stopped going on 
and something else started going on. But as 
I sat by the alpha trainer learning to spin 
out lovely chains of clicks — and learning to 
make them stop, if I wanted to — I learned 
that you could change your mind. It struck 
me as being a process something like 
changing TV channels. If you don't like the 
soap opera that's on channel 2, change to 
the western on channel 4. 

What a mysterious thing, chang- 
ing whats happening inside 
your head. . . what fun, and what 
a sudden surge of power. 

1 was filled with a sense of power. Not 
the power to stop speeding locomotives, or 
leap tall buildings at a single bound. But 
much more modest and personal power. 
The power of being aware of my own 
mind, of learning how to pay attention to 
how I was paying attention, and knowing 
that I had some control over it. 1 loved the 
sessions, and would have kept coming 
back to the lab for years, except suddenly 
the experiment was over. No more ses- 
sions. And so my experience of EEG 
biofeedback was over. Or, as I was later to 
find out, put on hold for the next 12 years. 

DISTANT SaTOM MUOffG AND THE ROYAL ROAD TO BUSS 

But meanwhile, the word was leaking 
out. You could get high on alpha feedback. 
Some researchers even suggested that the 
alpha state was synonymous with medita- 
tion. This was Big News, and the mass 
media soon latched onto it. Sensational sto- 
ries about "instant nirvana," and "mechani- 
cal meditation," claimed that the Alpha 
State was not only the same thing as medi- 
tation, but could also be a quick cure for 
stress, one without all the mystic voodoo 
and spiritual trappings that most people 
associated with meditation. As research 
psychologist Joe Kamiya, who was the pio- 
neer investigator of alpha feedback, 
remembers it, "a surprisingly large number 
of people seemed to conclude that alpha 
would be the royal road to bliss, enlighten- 
ment, and higher consciousness. Nirvana 
now, through feedback." Sales of "alpha 
machines" boomed. Thousands of people 
sat aroundleaming to getinto alpha. 
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The upshot of all this hullabaloo was 
predictable. Mainstream psychologists, 
determined to establish psychology as a 
hard science, were uneasy with talk of nir- 
vana, bliss and higher consciousness, 
instant or otherwise. Mainstream psychia- 
trists and the medical establishment — 
already up in arms about the so-called 
Psychedelic Revolution — felt a clear duty 
to suppress this nascent "mind-expansion 
technology." Except for those who under- 
took EEG studies for the express purpose 
of "debunking" alpha feedback, EEG feed- 
back research was not encouraged — the 
grants and research fellowships went else- 
where. Some determined psychologists 
continued to do EEG research, but for the 
next 20 years their research was largely 
ignored by mainstream psychologists, or 
dismissed as "fringe" science. 

The medical establishment 
felt a clear duty to surpress 
this nascent "mind-expan- 
sion technology." 

As a result, by the early 1970s the popu- 
lar craze for alpha machines came to an 
end. In part, it was because of the concert- 
ed opposition of the medical, scientific and 
cultural mainstreams. In part it was simply 
because it is in the nature of crazes to come 
and go. Another reason personal alpha 
trainers didn't really catch on was that the 
machines themselves were still too crude 
(this was before the invention of the micro- 
processor, which would later make it possi- 
ble to shrink such devices down from the 
size of a suitcase to the size of a pack of cig- 
arettes). Another reason was that people 
had exaggerated expectations. They'd 
heard that alpha was a mystic state, satori, 
bliss and sudden illumination. So they tried 
it out, and found that it was... well. ..okay. 
As I say, it could give you a feeling of 
power, but it was a very modest and sub- 
jective sort of power, the usefulness of 
which was not immediately apparent. Also, 
most of these expectant seekers of bliss 
only used their devices sporadically and for 
relatively brief sessions, while later research 
was to reveal that many of the most pro- 
found benefits of alpha EEG training 
depended on "massed practice" — substan- 
tial blocks of training time. 

Meanwhile, ironically, as the public and 
mainstream psychologists lost interest in 
EEG biofeedback, some of the hard-core 
EEG researchers began making some dis- 
coveries that were in actual fact earthshak- 
ing and dazzling. 

8 



Discovering the Twilight Zone 

Earlier, in the 1960s, Japanese scientists 
had conducted a series of EEG studies of 
Zen monks going into deep meditative 
states. They had found that as monks went 
into meditation they did indeed go into 
alpha, but the most skilled meditators sank 
right through alpha and began producing 
the slower theta waves. And, intriguingly, 
even in the depths of theta — for most peo- 
ple the gateway to sleep — the monks were 
not asleep but extremely mentally alert 

Interestingly, the more meditative expe- 
rience a monk had, the more theta he gen- 
erated. And the only ones who were able to 
get into this deep theta state quickly and at 
will were those monks who had more than 
twenty years of meditative experience. 

Excited by this work, biofeedback 
researchers Elmer and Alyce Green of the 
Menninger Foundation decided to explore 
the effects of theta, and designed a biofeed- 
back device that enabled them to train 
subjects to enter theta. As they observed 
many people experiencing theta, the 
Greens concluded it was "associated with a 
deeply internalized state and with a quiet- 
ing of the body, emotions, and thoughts, 
thus allowing usually 'unheard or unseen 
things' to come to the consciousness in the 
form of hypnagogic memory." 

The Greens next designed a study in 
which one group learned to enter theta for 
a period of time every day, while another 
group — called a control group — simply 
became very relaxed. They discovered mat 
the theta subjects frequently reported 
vivid memories of long-forgotten child- 
hood events: "They were not like going 
through a memory in one's mind," said 
the Greens, "but rather like an experience, 
a reliving." They also found that those 
producing theta waves frequently became 
highly creative, and had "new and valid 
ideas or syntheses of ideas." 

They were also surprised to discover 
that the subjects they taught to enter the 
theta state reported that they had life-alter- 
ing insights, or what the Greens called 
"integrative experiences leading to feelings 
of psychological well-being." They fell in 
love, discovered new talents, decided to 
change jobs and strike out in new, more 
satisfying directions. In essence, these peo- 
ple felt their lives had been transformed. 
When they gave them psychological tests, 
the Greens discovered that the theta sub- 
jects were "psychologically healthier, had 
more social poise, were less rigid and con- 
forming, and were more self-accepting and 
creative" than the control group. 

Finally, and most astonishingly, the 
Greens were surprised to note that those 
taught to enter the theta state became very 
healthy. While the control group (the one 



not producing theta) continued to have its 
normal number of illnesses, the theta 
group had almost no illness whatsoever. 

It seemed the Greens had stumbled onto 
something unprecedented. They reported 
that the theta state caused people to "expe- 
rience a new kind of body consciousness 
very much related to their total well-being." 
Physiologically the theta state seemed to 
bring "physical healing, physical regenera- 
tion." In the emotional domain, the theta 
state was "manifested in improved relation- 
ships with other people as well as greater 
tolerance, understanding, and love of one- 
self and of one's world." In the mental 
domain, the theta state produced "new and 
valid ideas of syntheses or ideas, not pri- 
marily by deduction, but springing by intu- 
ition from unconscious sources." All in all, 
it seemed as if there was something magic 
about the theta state. 

Working independendy of the Greens, 
biofeedback researcher and clinician Dr. 
Thomas Budzynski also sensed something 
magic about the theta state. He conducted 
extensive research into the properties of 
theta, which he dubbed the "twilight state." 
People in theta, he found were hypersug- 
gestible, as if in a hypnotic trance. They are 
also able to learn enormous amounts very 
quickly. Theta, Budzynski suggested, is the 
state in which "superleaming" takes place — 
when in theta, people are able to learn new 
languages, accept suggestions for changes in 
behaviors and attitudes, memorize vast 
amounts of information. Said Budzynski, 
"the hypnagogic state, the twilight state, 
between waking and sleep, has the proper- 
ties of uncritical acceptance of verbal materi- 
al, or almost any material it can process." 

The only monks able to get 
into a deep theta quickly 
and at will were those with 
more than twenty years of 
meditative experience. 

'Mmcurv RtsouTDC'jo' the Chsovb Pomt 

These findings about theta were excit- 
ing, but never became widely known. 
Then in 1989, Drs. Eugene Peniston and 
Paul Kulkosky of the University of 
Southern Colorado (who had learned 
some of their techniques from the Greens 
at the Menninger Foundation) conducted 
studies in which they used EEG biofeed- 
back to train a group of chronic alcoholics 
to increase alpha and theta activity, while 
another group served as a control group. 
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They discovered that the alpha-theta group 
showed an extraordinary recovery rate 
many orders of magnitude greater than the 
control group. More impressively, after 
thirteen months they showed "sustained 
prevention of relapse." (A further follow- 
up study three years later has showed the 
same sustained prevention of relapse.) 

And, in the most intriguing findings of 
all, the alpha-theta group showed a pro- 
found transformation of personality. Among 
the extraordinary changes in MMPI clinical 
scales noted in their subjects, Peniston and 
Kulkosky found significant increases in 
such qualities as warmth, abstract-think- 
ing, stability, conscientiousness, boldness, 
imaginativeness and self-control, and sig- 
nificant decreases not only in depression, 
but also in anxiety and other problems. 

Overcoming addiction. Transforming per- 
sonality. These were magic phrases. The 
Peniston studies emerged at just the right 
time. Years earlier, in 1978, Dr. James 
Hardt, of Langley Porter Psychiatric 
Institute, had published several ground- 
breaking papers documenting his EEG feed- 
back research findings that alpha feedback 
training produced profound changes in 
personality traits, including dramatic 
reductions in anxiety (both state and trait 
anxiety), and changes in the same MMPI 
clinical scales documented over a decade 
later by Peniston and Kulkosky. But while 
Hardt's message had aroused little popular 
interest, the Peniston studies emerged into 
the "morning after" hangover of the 
Reagan era's exaltation o f selfishness and 
self indulgence, when concern with addic- 
tive behaviors and personality transforma- 
tion had become subjects of urgent interest 
to millions of people: millions of people 
who were going to 12 step programs mod- 
eled on Alcoholics Anonymous to over- 
come their "addictions" to everything from 
sex to overeating to shopping, and who 
were seeking to transform their present 
addictive personality by stripping away 
their false masks and communicating with 
their "inner child." 

With its implied message that EEG 
alpha-theta feedback could help individu- 
als overcome all sorts of addictive behavior 
patterns and find a happier, more integrat- 
ed personality, the Peniston-Kulkosky 
work aroused enormous interest and 
excitement among biofeedback researchers 
and clinicians. 

Modifying and expanding upon the 
work of Peniston and Kulkosky, many 
researchers and clinicians have now begun 
using multi-channel "brain mapping" EEGs 
to explore in more detail what happens in 
the brain when it goes through these 
apparently transformational moments. 
What they have found is that when a sub- 



ject becomes deeply relaxed, alpha brain- 
wave activity increases, and slows down. 
As relaxation increases, the subject begins 
to produce more and more theta activity. 
As theta amplitude increases, alpha seems 
to slow further until it descends into theta. 

At the crossover point 
between alpha and theta, 
subjects experience life 
transforming moments. 

At that point, according to some 
researchers, at what the researchers are 
calling the "crossover point" between 
alpha and theta, the subjects experience 
important, emotionally loaded, even life 
transforming moments. These frequently 
consist of creative insights, vivid memories 
from childhood, or, in the case of the 
Vietnam vets suffering from Post- 
Traumatic Stress Syndrome (or adults who 
were abused or traumatized as children), 
the emergence of suppressed or repressed 
experiences. Subjects consistently report 
these moments as profound, moving, life 
transforming, even spiritual moments. 
One of these clinicians, Houston therapist 
William Beckwith, has reported that in his 
clients the crossover point is "often accom- 
panied by spontaneous surfacing of previ- 
ously inaccessible memories, often from 
early childhood," as well as "the seemingly 
miraculous resolutions of complex psy- 
chological problems." 

The Magic Rhythm and the Gateway to Memory 

Meanwhile, other scientists, intrigued 
by the fact that the theta state seemed to 
increase learning, and also seemed to pro- 
duce frequent vivid memories, began 
investigating the relationship between 
theta and memory. 

They found that for memories to be 
formed the brain must undergo a process 
called Long Term Potentiation (LTP), which 
involves electrical and chemical changes in 
the neurons involved in storing memory. 
When LTP does not happen, information 
that enters the brain is not stored, but total- 
ly forgotten. Neurophysiologists Gary 
Lynch and associates of UC at Irvine, dis- 
covered that the key to LTP is theta brain- 
waves. "We have found the magic rhythm 
that makes LTP," said Dr. Lynch. "There's a 
magic rhythm, the theta rhythm." 

Childhood Memories and Theta 

As virtually everyone who uses a mind 
machine discovers, theta seems to trigger 
the sudden reliving or vivid remembering of 



long-forgotten childhood memories. One 
explanation for this link between theta and 
childhood is that, while adults rarely pro- 
duce theta, children are in a theta state most 
of the time — up to the age of six or beyond, 
children produce mostly theta waves, and 
then the amount of theta progressively 
decreases as the child grows into adulthood. 
In other words, children spend most of their 
time in what we adults would call a trance- 
like, altered state of consciousness, and one 
that is extremely open and receptive, highly 
conducive to the learning of new informa- 
tion and the creation of memories. 

In recent years a large number of scien- 
tific studies have explored a phenomenon 
called "state bound" or "state dependent" 
learning. In essence, they have found that 
things experienced in one state (of con- 
sciousness) are far more easily remem- 
bered later when we are once again in that 
same state. Things learned when we're 
happy are remembered best when we're 
happy, what we leam when cold is remem- 
bered best when we're cold, and so on. 

This provides an explanation for the 
appearance of childhood memories to 
adults who are in theta. Children spent 
most of their time in the theta state. But as 
adults, we rarely experience a true theta 
state. Most of us have a few seconds of it as 
we fall asleep, and that's all. During those 
brief moments in theta we may experience 
sudden flashes of memory, vivid images, 
odd disconnected ideas, but we're quickly 
asleep. Virtually all of our memories from 
childhood, then, are state dependent — 
they're laid down while we're in one state, 
but it's a state that we almost never experi- 
ence as adults. To remember them, we 
have to get back to the state in which they 
were first created. 

Subjects report "the seeming- 
ly miraculous resolutions of 
complex psychological prob- 
lems." "We have found the 
magic rhythm..." said Dr. 
Lynch, "the theta rhythm." 

One of the characteristics of mind 
machines is that they are capable of putting 
people into the theta state and keeping 
them there for long periods of time while 
they remain awake. Mind machines can 
put us back into the childlike theta state. 
That means that all those memories, cre- 
ative ideas, spontaneous images, and inte- 
grative experiences that occur during theta 

9 

The Journal of Mind Technology 



PDF Version provided by MindPlace www.mindplace.com 



PDF Version provided by MindPlace www.mindplace.com 

■ IEGABBAIH REPORT 



become available to our conscious mind — 
we become consciously aware of what had 
been stored in our unconscious mind, and 
we remember it when we emerge from the 
theta state. This is one of the reasons that 
psychologist Thomas Budzynski has called 
one type of mind machine "a facilitator of 
unconscious retrieval." 

Theta and Insight 

For thousands of years humans have 
been aware of the enormous creative val- 
ues of the theta state. Budzynski notes that 
"Shamanistic and other primitive cere- 
monies often included procedures 
designed to produce these states. It was 
believed (and still is in certain cultures) 
that the dreamlike images elicited in the 
twilight state allowed the dreamer to fore- 
tell events, instruct as to healing proce- 
dures, and give important information." 

The 18th century mystic Emmanual 
Swedenborg wrote in detail about his own 
theta experiences and described ways of 
inducing them. The chemist Friedrich 
Kekule vividly described his state of "rever- 
ie" in which he suddenly saw a mental 
image of atoms forming a chain, and of 
snakes biting their tails, which led to his 
discovery that organic compounds occur in 
closed rings — described as "the most bril- 
liant piece of prediction to be found in the 
whole range of organic chemistry." There 
are countless stories of such moments of 
inspiration and creativity occurring when 
the thinker is nodding off to sleep, or wan- 
dering lonely as a cloud, gazing into the 
fire. All of them speak of the drowsiness, 
the relaxation, the vivid imagery appearing 
unexpectedly, the effortlessness, that mark 
them as examples of the theta state. 

Mapping the Bum Paths to Transcendence 

Meanwhile, other researchers have been 
using sophisticated EEGs with 20 or more 
electrodes, which permit them to monitor 
the activity of the entire cortex simultane- 
ously, and present it visually in the form of 
colored "brain maps." These investigators, 
including F. Holmes Atwater, of the 
Monroe Institute and Dr. Ed Wilson of the 
Colorado Association for Psychophysio- 
logic Research have been able to observe 
the brain maps of numerous individuals as 
they move from ordinary waking con- 
sciousness into peak experience or tran- 
scendent brain states. They have found 
that in progressing toward transcendence, 
the brain goes through or produces several 
distinctive whole-brain patterns. 

RESTING STATE ALPHA. Normal waking 
consciousness, these researchers have 
found, is characterized by dominant beta 
activity, along with a lot of alpha activity in 
the rear part of the cortex. This back of the 
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head alpha is called "resting-state-alpha." 
This alpha activity seems to be an "anchor," 
serving as a stabilizing force, linking us with 
our "normal" and familiar modes of mental 
processing. It's like the alpha observed in the 
early stages of Zen meditation. 

In progressing toward tran- 
scendence, the brain pro- 
duces several distinctive 

patterns. Subjects emerged 
with reports of being 

abducted by UFOs, having 
out-of-body experiences, 

communicating with God... 

THE DISSOCIATIVE STATE. However, 
when subjects enter expanded states of 
consciousness, they lose awareness of the 
physical world, and reach a point, as 
Atwater describes it, "when non-physical 
phenomena constitute the whole field of 
perception; when there is no impression of 
being 'normally' in the physical body; 
when the physical body is asleep or fully 
entranced." This is what Atwater calls the 
Dissociative State. 

In the Dissociative State, resting-state- 
alpha disappears, and is replaced by high 
amplitude theta and delta activity, cen- 
tered at the top of the head (the median of 
the central cortex). Interestingly this high 
amplitude theta and delta activity is syn- 
chronous. This dissociative state seems to 
be essentially what earlier researchers, 
such as the Greens, have been describing 
as the Theta state, and is equivalent to the 
state reached by experienced Zen medita- 
tors as they sink downward past alpha. It 
also seems to offer access to what has been 
called the unconscious mind, or the per- 
sonal unconscious. 

THE TRANSCENDENT STATE. Beyond the 
dissociative state is the state Atwater calls 
transcendence. In this state, individuals 
move beyond their own ego, beyond the 
personal unconscious mind, into a peak 
state of universal awareness. As Atwater 
observes, "Experiences in this state are 
many times ineffable and cannot be 
explained or described in words. 
Experiences in this realm are more than 
passive diversions. Their creative power 
can change the very nature of the partici- 
pants' reality." 

As they observe the transition from dis- 
sociation to transcendence on their EEG 



brain mappers, these researchers such as 
Atwater have found something very odd 
occurs. First, the high amplitude and syn- 
chronous theta and delta activity of the dis- 
sociative state continues. However, it is 
accompanied by bursts of very high beta (or 
gamma) activity in the temporal regions of 
the brain (in the area of the temples). 

Inducing Transcendent Experiences and UFO 
Abductions 

These findings become even more 
intriguing — and lead to even wilder specu- 
lations — in light of the amazing findings of 
Dr. Michael Persinger of Laurentian 
University. He was fascinated by evidence 
that people who had experiences of being 
abducted by UFOs, and a variety of other 
sorts of extraordinary or transcendent 
experiences, were influenced by changes 
in the earth's magnetic field. He began 
placing electromagnets at the temples of 
subjects and pulsing them at various fre- 
quencies. To his amazement, he found that 
his subjects had transcendent or extraordi- 
nary experiences. Even when subjects 
knew they were seated in a laboratory, 
with pulsed electromagnetic fields at their 
temples, they would emerge with realistic 
reports of being abducted by UFOs, having 
out of body experiences, communicating 
with God and so on. Apparently, high fre- 
quency, high amplitude activation of the 
temporal regions of the brain is linked 
with extraordinary experiences. 

Whole Brain Power 

All the unusual abilities that some 
people are able to manifest ... are 
associated with changes in the EEG 
pattern toward a more bilaterally 
symmetrical and integrated form .... 
My research has led me to believe 
that the 'higher mind,' on the neu- 
ropsychological level, was what Carl 
Jung called transcendent function, 
and that it was manifested by the 
integration of left- and right-hemi- 
sphere function. 

C. Maxwell Cade 
The Awakened Mind 

Stnocont: Maximm Efkwcy of Infobmatoi 
Transport 

One of the ways scientists investigated 
peak brain states was to bring skilled med- 
itators into the laboratory, paste electrodes 
all over their skull, give them a button to 
press to signal when they were "there," 
and record the activity on an EEG. They 
found that when meditators were in their 
peak state, the brain wave activity 
throughout the whole brain fell into a state 
they called "synchrony." 
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Now whole brain wave synchrony is a 
very specific state. It does not mean simply 
that the whole brain produces dominant 
waves of the same frequency, such as 10 
Hz alpha. If you visualize brain waves as a 
series of peaks and valleys, then synchrony 
occurs when brainwaves reach their peak 
at the same time. When brain waves are 
"in sync," their power increases (think of 
two waves joining together: they produce a 
larger wave). So, when researchers noted 
that meditators produced whole brain syn- 
chrony, what they saw was also an enor- 
mous increase in power or amplitude 
throughout the whole brain. 

"Synchrony represents the 
maximum efficiency of 
information transport 

throught the whole brain." 

What are the effects of synchrony? One 
of the leading researchers into brain wave 
synchrony, Dr. Lester Fehmi, of the 
Princeton Biofeedback Research Institute, 
points out that "synchrony represents the 
maximum efficiency of information trans- 
port through the whole brain." This means 
that brain wave synchrony produces a sharp 
increase in the effects of various brain wave 
states. Fehmi notes that "phase synchrony . . 
. is observed to enhance the magnitude and 
occurrence of the subjective phenomena 
associated with alpha and theta" and of beta 
as well. Thus, for example, the phenomena 
associated with theta, such as vivid imagery, 
access to memory, spontaneous creative 
insights, and integrative experiences, all are 
enhanced in "magnitude and occurrence" 
by whole brain synchrony. 

Some of the researchers and clinicians 
who have been using EEG "crossover point" 
training now believe that part of the extra- 
ordinary transformational powers of mov- 
ing through that critical point where alpha 
is superceded by theta are a result of brain 
wave synchrony. William Beckwith 
observes that "The production of synchro- 
nized, coherent electromagnetic energy by 
the human brain at a given frequency leads 
to a 'laser-like' condition increasing the 
amplitude and strength of the brain 
waves." He notes that "as clients leam to 
increase their alpha amplitude and produce 
theta waves without losing consciousness, 
a critical point is reached when theta 
amplitude begins to exceed alpha ampli- 
tude. Cross-lateral brainwave synchroniza- 
tion also increases, creating a more coher- 
ent system. At this point, there are pro- 
found alterations in client mood and 



behavior," including "the seemingly mirac- 
ulous resolution of complex psychological 
problems . . . There is a sudden re-ordering 
of the entire personality in ways that can- 
not be readily explained by other models." 

Brainwave Symmetry and Emotions 

In addition to synchrony, there is now 
evidence that whole-brain symmetry (i.e. 
the relative balance of EEG activity between 
the right and left hemisphere) is an impor- 
tant key to peak brain functioning. The clear 
link between left side of the face activity and 
sadness and right side of the face activity 
and happiness has recendy been scientifical- 
ly documented. In some of the studies the 
researchers simply asked the subjects to vig- 
orously contract either the right or left sides 
of their face. They found strong evidence (in 
over 90% of the subjects) that contorting 
one side of the face produces emotions, with 
the left side of the face producing sadness 
and negative emotions, right side producing 
positive emotions. 

But why does facial asymmetry affect 
emotions? Several groups of scientists 
working independently have found that 
"EEG asymmetry in anterior regions of the 
brain" can predict and diagnose emotional 
states and emotional styles. That is, people 
with more activity in the left frontal cortex 
than in the right tend to have a more 
cheerful and positive temperament — they 
are self-confident, outgoing, interested in 
people and external events, resilient, opti- 
mistic and happy. On the other hand, peo- 
ple whose EEG shows more activity in the 
right frontal cortex than in the left tend to 
be more sad and negative in their out- 
look — they see the world as more stressful 
and threatening, are more suspicious of 
people, and feel far more fear, disgust, anx- 
iety, self-blame and hopelessness than the 
left-activated group. 

In one study, researchers found that 
these brainwave patterns could predict 
"affective responses to emotion elicitors," 
i.e. how the subjects would react to film 
clips that were preselected to elicit positive 
or negative emotions (the positive film 
clips were of a puppy at play, or an amus- 
ing gorilla taking a bath; the negative clips 
showed gory surgery scenes). Those with 
more right-frontal activity showed far more 
powerful negative emotions, such as fear 
and disgust, when viewing the surgical 
scenes than did those with more left-frontal 
activity. On the other hand, those with 
more left-frontal activity derived far more 
pleasure and delight from the positive films 
than did the gloomy right-frontal subjects. 

In other words, things that might pro- 
duce delight and euphoria in some people 
will leave others cold, unmoved, or even 
suspicious; and things that some folks find 



only mildly unpleasant will fill others with 
enormous revulsion, disgust and horror. 
And, astonishingly, these responses can be 
predicted, simply by observing their brain- 
wave patterns! 

The Cry-Baby Bwmarkr & Depression in the 
Brain 

There is also evidence that these brain- 
wave asymmetries may be linked to 
depression. The researchers tested the 
EEGs of a group of normal subjects who 
had never been treated for depression, and 
a group of subjects who had been previ- 
ously depressed and later successfully 
treated for depression. They found that the 
previously depressed subjects had far less 
left-frontal activity, and far more right- 
frontal activity, than those who had never 
been depressed. 

A recent brain mapping study of depres- 
sive patients by C. Norman Shealy, M.D., 
Ph.D. at the Shealy Institute in Springfield, 
Missouri, revealed that 100 percent of the 
patients had abnormal brainwave activity, 
with the most common finding being 
"Asymmetry of the two hemispheres with 
right hemisphere dominance." 

Another study revealed that patients who 
had just been diagnosed with depression and 
were about to begin treatment had less left- 
frontal activity than non-depressed subjects. 
"You find similar brain patterns in people 
who are depressed, or who have recovered 
from depression, and in normal people who 
are prone to bad moods," said one of the 
researchers, Dr. John Davidson, of the 
University of Wisconsin, Madison. "We sus- 
pect that people with this brain activity pat- 
tern are at high risk for depression." 

There is even evidence that these brain- 
wave patterns and emotional "styles" may 
be hereditary or genetically-influenced. 
Davidson has studied the behavior and the 
EEG patterns of 10-month old infants dur- 
ing a brief period (one minute) of separa- 
tion from their mothers, and found that 
"those infants who cried in response to 
maternal separation showed greater right- 
frontal activation during the preceding 
baseline period compared with infants 
who did not cry." Observed Davidson, 
"Every single infant who cried had more 
right frontal activation. Every one who did 
not had more activity on the left." He con- 
cluded that "Frontal activation asymmetry 
may be a state-independent marker for 
individual differences in threshold of reac- 
tivity to stressful events and vulnerability 
to particular emotions." 

Turning Up the Juice in the Jolly Lobe 

The next step, of course, is to move from 
simply observing the existing brainwave pat- 
terns and using them for diagnosis to active- 
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ly developing strategies and techniques for 
altering the patterns. As Dr. Davidson point- 
ed out, "If you leam to regulate your nega- 
tive feelings better, it may turn out that you 
have also learned to turn up the activity in 
your left frontal lobe." 

FlNDMG THE POMT Of BA1ANCE 

All of this research casts new light on the 
well known differences between the right 
hemisphere and the left hemisphere. In most 
people, the left hemisphere is superior in pro- 
cessing verbal material while the right hemi- 
sphere shows superiority in handling 
visual/spatial information. Studies by neuro- 
scientist David Shannahoff-Khalsa of Salk 
Institute for Biological Sciences indicate that 
hemispheric dominance is constantly shifting 
back and forth from right to left hemispheres, 
with average cycles of 90 to 120 minutes. 

At this point of hemispheric 
balance the brain is at its 
most fertile and creative. 

Other scientists have reached similar con- 
clusions by testing subjects at regular inter- 
vals on verbal (left-hemisphere) and spatial 
(right hemisphere) tasks. They found that 
when verbal ability was high, spatial ability 
was low, and vice versa. This discovery, 
Shanhnahoff-Khalsa points out, "suggests 
we can exert more control over our day-to- 
day mental functioning. For example, cer- 
tain cognitive functions, such as language 
skills, mathematics and other rational 
processes that are thought to be primarily 
localized in the left hemisphere" might be 
boosted by "forcibly altering" our cerebral 
dominance. And in the same way we might 
"accentuate the creativity that is thought to 
be characteristic of right-hemisphere domi- 
nance," through similar forcible altering. 

However, one key finding that has 
emerged from these studies of shifts in 
hemispheric dominance is that each time 
dominance shifts from one hemisphere to 
the other there is a point at which domi- 
nance is equally balanced between both 
hemispheres. And, the researchers have 
found, it is at this point, and during this 
short period of time, when the brain is at 
its most fertile and creative. 

The truth is that two brains are better 
than one. While each hemisphere seems to 
have its specific beneficial capacities, each 
has its downside as well. The right hemi- 
sphere has been linked with visual/spatial 
skills, emotional and musical sensitivities, 
and intuitive, timeless, imagistic thought, 
but also with depression, suspicion, sad- 
ness, hostility, paranoia and negative emo- 
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tions. The left hemisphere has been linked 
with verbal skills, orientation in time, 
rational, logical, analytical thinking, happi- 
ness and positive emotions. But mere ana- 
lytical thought, without intuitive, emotion- 
al, imagistic, time-free insights, is rigid and 
uncreative. 

There is a reason why we have two 
hemispheres: they are both necessary and 
complementary, and they function best 
when they are functioning together, syner- 
gistically. This is an obvious point of much 
of the research we have looked at so far. 
EEG studies of meditators clearly demon- 
strated that peak states were characterized 
by increased synchrony and symmetry 
between the hemispheres. Neuroscientist 
Jerre Levy, of the University of Chicago, a 
leading authority in the field of hemispher- 
ic lateralization research, believes that, 
"Normal brains are built to be challenged. 
They operate at optimal levels only when 
cognitive processing requirements are of 
sufficient complexity to activate both 
hemispheres. Great men and women of 
history did not merely have superior intel- 
lectual capacities within each hemisphere. 
They had phenomenal levels of emotional 
commitments, motivation, attentional 
capacity — all of which reflected the highly 
integrated brain in action." 

It's evident that a "highly integrated 
brain," a brain in which both hemispheres 
are functioning in symmetry, synchrony, 
harmony and unity, is a key to peak states 
and peak human performance. But through- 
out history, humans have found that it's not 
easy to intentionally bring both hemispheres 
to bear simultaneously. Much of our lives 
we spend swinging back and forth between 
left dominant states and right dominant 
states. This is where EEG feedback presents 
revolutionary possibilities. For research has 
shown that users can quickly learn alter 
hemispheric asymmetry and imbalance and 
produce more symmetrical, balanced brain- 
wave patterns. And, the evidence suggests, 
by doing so they can assist in producing the 
peak performance states associated with 
whole-brain integration. 

Linking EEG Feedback with Light Entrainment 

Tuning in to Stored Traumas. In 

Megabrain Report Vol. 1, No. 2 (1990) I dis- 
cussed the enormous potentials of "an entire- 
ly new generation of devices that combine 
sound and light stimulation with biofeedback 
capabilities . . [which] enable the machine 
to read the user's dominant brainwave activi- 
ty, and then provide the optimal frequency of 
sound and light to entrain brainwave activity 
toward the 'target' frequency." But even in my 
wildest speculations I could never have pre- 
dicted the extraordinary results some clini- 



cians are now attaining using such an EEG — 
LS feedback loop. 

Psychotherapist Len Ochs, Ph.D., had 
long experience of using EEG and other 
types of biofeedback. He had studied with 
interest the success of Peniston and 
Kulkosky with the alpha/theta training. 
While exploring the Peniston Protocol in 
his own therapy practice, Ochs also 
became intrigued with the potential bene- 
fits of linking EEG feedback with LS 
machines, so that the frequency of the light 
flashes was directly linked to the brainwave 
activity of the client It made sense that by 
entraining brainwaves downward toward a 
theta "target frequency" he could speed up 
the lengthy feedback training procedure 
used by Peniston and Kulkosky. 

It was as if the therapeutic 
effects of months of "talk" 

therapy had been com- 
pressed into minutes. EEG 
feedback clearly increases 
human brain power. 

Ochs began using EEG-LS stimulation, 
which he first called EEG Entrainment 
Feedback (EEF), and found that as clients 
moved downward or upward into certain 
frequency ranges — which were different 
for each client — many of them would 
begin to experience discomfort, anxiety or 
nausea. He found that those who were 
most hypersensitive were the ones who 
had the most symptoms. They were, he 
concluded, hypersensitive at certain fre- 
quencies. Ochs used the LS to help gently 
entrain the clients' brainwaves into the 
uncomfortable frequency range. He found 
that as they willingly relaxed and entered 
that frequency range, they underwent sud- 
den releases of traumatic material. What 
was even more exciting was that these sud- 
den releases had powerful, life-transform- 
ing effects. In the process, their symptoms 
disappeared, and they became desensitized 
to the lights. It was as if the therapeutic 
effects of months or even years of tradi- 
tional "talk" psychotherapy had been com- 
pressed into minutes. 

The Brainwave Rouercoaster 

In his explorations of EEF, Ochs experi- 
mented with designing the computer pro- 
gram that linked the EEG with the LS to 
alternately speed up brainwaves and then 
slow them down, reversing direction every 
minute or two, and producing a sort of 
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rollercoaster effect. He found that when he did this many clients 
experienced an even more rapid release of symptoms and problems. 
It appeared that as clients learned to move through troublesome fre- 
quencies, they released progressively more and more of the stored 
traumatic material. In effect, Ochs concluded, the process was not 
really entraining brainwaves, but constantly disentraining brain- 
waves, constantly nudging or pulling dominant brainwave activity 
out of its habitual "grooves" and responses. In doing this, it seemed 
to have the effect of "limbering up" the brain, increasing its flexibili- 
ty, its capacity to move freely up and down through various fre- 
quency ranges. He concluded that this technique worked by opti- 
mizing EEC 

My own experiences with Ochs's EEG-LS link, which he now calls 
EEG Disentrainment Feedback (EDF), and my discussions with others 
who have experienced it, have convinced me that this linking of 
brainwaves with light stimulation produces a profound brain-altering 
effect quite different from either EEG feedback or LS stimulation alone. 

Boosting Brainpower with EEG 

Out of all the EEG feedback research, one intriguing fact has 
emerged: EEG biofeedback training clearly increases human brain 
power, including increases in IQ and in other types of intelligence 
and achievements. These increases seem to result not only from the 
altered brainwave states that are the result of EEG biofeedback 
training, but also from actual physiological brain growth in 



response to the challenge and stimulation of learning to use 
mind tools — i.e. the "enriched environment" effect. 

Among those who have found increased IQ in response 
biofeedback training are professors Harold Russell, Ph.D. and Jc 
Carter, Ph.D. of the University of Houston. They have concludec 
Learning to self-regulate one's ongoing EEG frequency and 
amplitude activity is a complex and time consuming task. It 
requires a highly focused concentration on and the awareness 
of the brain's activity and the repetition of the patterns of men- 
tal activity that produce the desired frequency and amplitude . 
. When the task of control of EEG activity is adequately learned 
and sufficiently practiced, the functioning of the human brain 
improves measurably, e.g . . . scores on standardized tests of 
achievements or intelligence increase by 12 to 20 points. 
In other words, there seems to be something inherently bra 
expanding about learning to manipulate your brainwaves. 

One valuable but inexpensive technique for manipulating y 
brainwaves is reading. I have no doubts that there is someth 
inherently brain-expanding about reading. This issue of Megabi 
Report contains a compendium of articles from many of the lead 
figures in EEG feedback, dealing with all of the issues touched 
above. I cannot guarantee that reading them will increase youi 
by 12 to 20 points, but 1 can guarantee with total confidence t 
they will expand your mind. Read on. ▲■# 
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A Tale of 
Self-Discovery 



by James Hardt, Ph.D. 



Part One 



The following story is intended to give the reader a personal experi- 
ence of how alpha feedback works. The physiological processes of 
alpha brain waves are strongly coupled to our experience of con- 
scious awareness. Alpha waves reflect even very subtle shifts in 
awareness or consciousness. This story will help to share with the 
reader some of the insights into consciousness that flow from doing 
alpha feedback. As you read it, try to note the development of the 
perspective of the "Witness" and to imagine how such a perspective 
could be useful to someone who knew in advance what would be 
happening to him or to her. 

When our story begins in 1968, I had been a subject in Joe 
Kamiya's alpha feedback lab on three prior occasions. The three 
prior sessions (part of an ongoing study) had been on three days 
earlier in the week, and each day had featured about 50 minutes of 
actual feedback time. A laboratory technician had affixed the elec- 
trodes, escorted me into the sound and light reduced chamber, and 
monitored the equipment from an adjacent room. When instruc- 
tions were given or the end of the session was to be announced, the 
technician spoke over an intercom. But this fourth session was to 
be different. Having been intrigued in the formal experimental ses- 
sions by the warbling tone said to reflect my brain's activity, I 
returned to the laboratory to find that no experiments were sched- 
uled, so I requested that I be hooked up and allowed to explore on 
my own with the feedback signals. The lab technician was agree- 
able, affixed the electrodes, escorted me into the experimental 
chamber, and then left, closing the door. She then started the elec- 
tronic equipment, and, unbeknownst to me, went upstairs and 
became involved on another project, since I was not generating 
data for any of the ongoing studies. Several hours later, apparendy 
forgetting the trainee in the experimental chamber, she went out to 
lunch with the rest of the lab crew. While she was at lunch, she 
suddenly realized, 3-1/2 hours later, that she had not checked on 
her subject. Everyone left the restaurant in a rush, and hurried 
back to the laboratory. Then the technician and 8 to 12 others 
came bursting into the feedback chamber in some alarm and inter- 
rupted the last stages of an incredible adventure. 

The AovBflutf Bkms In Search of ik Bwmg Gem 

What had happened? Let me start at the beginning of the session 
as soon as the feedback tone came on. As I had closed my eyes, I sat 
straight and perfectly still, and relaxed, for I had learned in my first 
three sessions that this was helpful in making the feedback tone 
louder and steadier. If 1 could sit quite still for one of the automati- 
cally timed 2 minute epochs, I would be rewarded by seeing a large 
score when the three-digit illuminated display lit up as the tone 
briefly shut off. The scores were derived from the integration of the 
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amplitude of my alpha activity and represented the total alpha 
energy I had produced during the previous 2 minutes. If I had to 
cough or move or if my attention wandered from the task, the tone 
would decrease, and that epoch's score would be smaller. I was 
most interested to know what made the tone stay on and what 
turned it off, so I listened very closely to the minute fluctuations 
and tried to relate them to something, anything, how I breathed, 
how I sat, what I was thinking. 



They came bursting into the feedback chamber 
in alarm and interrupted the last stages of an 
incredible adventure. 



And there were little successes along the way. When I breathed 
more slowly, the tone was a little louder and the score a litde higher. 
If I relaxed fully into the emptiness of the bottom of each expiration, 
that would sometimes help too. If I opened my eyes, even though it 
was totally dark, the tone and scores were sharply reduced. So I had 
some control. I could probably have produced statistically signifi- 
cant differences between "enhance" and "suppress" conditions if I 
had been asked to, but I still didn't feel as though I really knew how 
to enhance alpha. Pleasant relaxation helped, but there were tanta- 
lizing bursts of very loud sound that I would have liked to have sus- 
tained. When such a burst would occur, I would mentally leap at it 
to analyze it, and thus, I thought, understand and be able to repro- 
duce it. But alas, it was not to be. A year later I was to hear Ram 
Dass say, "the burning gem was in my hand, but when I reached for 
it, boy, it was gone." 

Failing Into the Gap 

But for now I was in a rut and didn't understand how to get out 
of it. The tone would come on strong, and I would focus my atten- 
tion on it, and it would retreat into relative silence. It was almost 
teasing me. I tried all sorts of maneuvers. I tried "reaching" for it 
slowly; it retreated slowly. I tried to remember what I'd been doing 
just before the tone burst began, and I discovered, to my consider- 
able amazement, gaps in what I had always thought had been a 
continuous and unbroken stream of my conscious awareness. 

Now I had two challenges instead of one: (l) The first challenge 
was that I could not grasp, analyze, or fully control a tone originat- 
ing from my own alpha brain waves, and (2) the second challenge 
was that I had discovered gaps . . . GAPS! in my stream of con- 
sciousness, lapses of awareness, which I could not explain or 
account for. Moreover, I suddenly noticed, while intensely consid- 
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ering the implications of this dual dilem- 
ma, that there was very little feedback 
sound in the chamber, and my scores were 
quite low. I realized that while my mind 
had been racing, my muscles had tight- 
ened up, and I was taking fast and shallow 
breath, instead of the preferable slow, deep 
ones. So I started at the beginning again: I 
relaxed, I watched my breathing to make it 
slow, deep, and regular, and I again noted 
the tone getting louder and louder. I tried 
to puzzle out my problem while remaining 
relaxed and slow breathing. When I finally 
succeeded in separating my thinking 
process from an uptight body, so that I 
could concentrate without noticeably tens- 
ing or shifting my breathing rate and 
depth, then I began to notice that thinking 
itself was what was blocking my alpha and 
reducing the tone. 

Now I realized that the lapses of aware- 
ness which preceded those interesting, 
loud alpha bursts may actually have been 
instrumental in evoking or permitting the 
emergence of the bursts. So then I tried not 
focusing on the event of a burst when it 
occurred. That was hard. I was sitting in a 
dark, soundproof room, and there was lit- 
tle to do besides listen to the tone. The 
tone would start one of its bursts, and I 
would try to ignore it, but I could only do 
so for a fraction of a second before my 
attention would swing around and focus 
on the tone. When it did, the tone would 
shrink like a balloon being squeezed by 
my conscious attention. But that fraction 
of a second was a wedge for my under- 
standing. By slightly prolonging each 
burst, I noticed that my scores were get- 
ting larger, so I persevered. I didn't know it 
then, but I was practicing the Witness, dis- 
tancing myself from the processes of my 
consciousness, and there was no mistaking 
success for failure. If 1 failed to keep my 
attention from focusing on the event of a 
tone burst, that burst would be dramatical- 
ly and immediately squelched. 

Floating Above the Chair 

That kind of almost instantaneous feed- 
back accelerated a most difficult self-aware- 
ness learning process that might have gone 
on for years with less success without the 
feedback. As the scores got slowly larger 
and the tone remained loud for a longer 
fraction of each 2 minute epoch, I began to 
notice a strange sensation of lightness. 
Where my body had pressed against the 
chair and the floor, the pressure began to 
give way to the sensation of just a gentle 
touching. When I "noticed" this and 
focused on it and began to reflect upon it, 1 
was at once alerted by the tone, which got 
softer. And 1 had another clue: reflective or 
analytical thinking got in the way of alpha 



enhancement. That clue helped enormous- 
ly, because I hadn't fully realized up to then 
that by adopting an attitude of "not-notic- 
ing," I was suspending rational and analytic 
thinking. I realized that I had, in fact, been 
aware of tone bursts even when I didn't 
focus my attention on them. The real work 
was in being aware of, but not focusing on 
the tone bursts with the egoic, analytic 
modes of consciousness. 

I was looking down on my 
own body from a position 
near the ceiling of the room... 

A certain part of me, that ego center 
which was concerned with DOING things, 
with success or failure, suddenly realized, 
and I watched myself floating above the 
chair, which was in the middle of a little 
room, which was filled with the loud alpha 
feedback sound. Floating above the chair? 
Floating!?? My relaxed detachment evapo- 
rated, and I awoke back into rational and 
analytical consciousness almost as from a 
dream. Of course, as I did so, the tone vol- 
ume decreased sharply from its loud inten- 
sity, so I knew I had been awake and not 
drowsy or asleep while experiencing this 
"floating". If I had been asleep or drowsy 
there would not have been a loud tone 
(indicating lots of alpha) to vanish as I 
"awoke" to rational awareness. 

"I was floating above the chair," I mar- 
veled to myself. I realized at once that my 
mental focusing on what had been happen- 
ing had terminated the happening, so as 
quickly as possible I readopted the detached 
attitude and the tone again started to 
increase. Before long, I was again looking 
down on my body from a position near the 
ceiling of the room, although how 1 could 
see anything in the total darkness I cannot 
explain. It wasn't a normal kind of seeing. I 
was almost afraid to deal with the fascinat- 
ing situation because 1 had learned that 
conceptualizing the situation I was in 
would catch me and pull me down, and 
reduce the tone and my scores. So I merely 
floated and observed, and tried to fend off 
the constant temptation to evaluate, specu- 
late, analyze, reason, congratulate. This last 
one was especially troublesome. After a par- 
ticularly sizable series of increases in the 
scores, which left me feeling indescribably 
high, light, mellow, clear and pure, I 
slipped on a fleeting prideful thought. I per- 
mitted a conceptual thought to flash 
through my mind, "Gee I'm doing pretty 
good." And crash! I was tumbling back into 
my normal consciousness. The conceptual- 
ization caught me and pulled me down. 



Non-Breathing States 

While I was struggling to regain the dis- 
interested composure of the high alpha 
state and its loud tone, I noticed the grad- 
ual intrusion of the demand of my body 
for air. I wasn't breathing. I was living suf- 
ficiently detached from my physical body, 
that there was not enough consciousness 
left to run my respiration processes. I then 
remembered seeing, as a child, a man on 
the Ed Sullivan TV show who had breathed 
pure oxygen for several hours before the 
show, and then was able to remain sub- 
merged under water in a glass tank with- 
out having to breath for almost the entire 
show, which might have been 45 minutes 
or more. I longed for such a breathing aid 
so that I might dwell more permanently in 
this high alpha state and not have to be 
concerned with breathing. I did the next 
best thing. I alternated between periods of 
slow deep breathing and periods non- 
breathing with enhanced alpha. 

For a while, I would steal part of my 
attention away from the detached state and 
use it to regularize my breathing. As a 
child I had done extensive long distance 
under water swimming, so I knew how to 
hold my breath. I would restore to my 
body an ample supply of oxygen by con- 
sciously pumping my lungs slowly and 
deeply. Then I would withdraw my atten- 
tion from my breathing and enter into the 
detached state in which I could just float 
and feel ecstatically high. I had an image of 
this process of alternating between breath- 
ing and enhancing alpha: I saw the world 
through the eyes of a white bird, and my 
pumping of lungs was like the bird's flap- 
ping its wings. Flapping and pumping car- 
ried both of us to a great height. Then I 
could cease to consciously breathe and the 
bird would stiffen its wings and soar out- 
ward while wheeling and turning ecstati- 
cally and gradually drifting downward in 
effortless circles while my body gradually 
drifted downward to poorer blood oxygen 
levels and, eventually, the necessity to 
begin to consciously breathe again. 

During that drifting downward of the 
body processes, I could see that the 
essence which was really me was different 
from my body, and was even different 
from my thoughts, for I had actually 
ceased to identify with my rational ego self 
and with the thoughts in my mind. I was 
off soaring in the bliss of feedback 
enhanced alpha. 

Non-Thinking Outside of Time 

I was able to exist outside of time, which 
flowed past almost unrippled by my pres- 
ence. Even the briefest and subtlest concep- 
tual thought which intruded into my mind 
during those periods resulted in a faltering 
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of the feedback tone. With this infallible 
indicator of egoic thoughts, I was more and 
more able to non-think. But non-thinking 
did not mean non-awareness, contrary to 
everything my education and experience 
had lead me to believe. I discovered 
thoughts to be multi-layered construc- 
tions — artifices of a certain egoic relation- 
ship to the world ... to myself. 

A sheep is still a sheep after the wool is 
shorn. In many ways its perception may 
even be enhanced by the removal of the 
insulating wool. The warming sun and 
cooling breezes are probably felt more 
readily after shearing. With thinking gone, 
the wool was removed from over my eyes, 
and the new awareness seemed vast. 
Gradually, I even became able to be aware 
that a person was in a feedback situation, 
and that a lot of alpha activity was happen- 
ing. In an inner secret sort of way, I even 
realized that if 1 were to think about it 
(which I now knew better than to do) that 
person would be revealed as me. This was 
an aspect of the multi-layering of thought 1 
had seen earlier. Thoughts could exist at 
different levels of egoicity and at different 
degrees of attentional focusing. 

As this process of quieting the egoic 
rational processes began to merge into a 
condition of ego dissolution, my ego, 
unprepared to dissolve, countered with 
FEAR. Fear of falling is the only fear I can 
clearly remember, but there were other 
vague and nonspecific fears too, all of 
which reduced my alpha activity or stopped 
its increase. Slowly I learned to deal with 
these fears the way 1 dealt with other 
thoughts: I fled my thoughts and filled my 
awareness with the feedback tone, now an 
almost constandy increasing presence. The 
scores, also constantly increasing, were like 
mileposts of my ascent The chair and the 
room were left below as I rose ever higher 
in what appeared to be the front seat of a 
roller coaster car. I became aware of an 
approaching summit, and inwardly delight- 
ed at the expected rush from swooping 
down the tracks of the descent. The rate of 
increase of my scores slowed and the sum- 
mit was attained. The scores stood above 
550 — over ten times the minimum I'd seen 
at about 50 earlier in the day. I felt poised 
for a plunge of prolonged ecstasy. 

The Big Le 

My gaze followed the tracks downward 
eager to see the succession of dips and hills 
1 imagined would follow the initial plunge. 
But 1 was startled to see that the tracks, 
instead of veering upward again near the 
ground, bore relentlessly downward, 
entered and were swallowed by the black- 
est hole 1 had ever seen. 
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The blackness lapped like a liquid at the 
tracks and at the edges of its pool. As 1 
started downward toward this engulfing, 
enveloping blackness, I, my ego, under- 
stood through a flash of intuition that if it 
entered this place that ego dissolution 
would occur and it would no long Be In 
Control. So my ego told me the Big Lie and 
filled my mind with the warning thought 
that if I entered this place, that I would 
never emerge, and I would cease to be. 

I was startled to see that the 
tracks were swallowed by the 
blackest hole I had ever seen.... 
So my ego told me the Big Lie.... 

Since I was a Physics major with a 
Protestant fundamentalist religious back- 
ground, I was totally ignorant of mystical 
experiences, ego dissolution, transcen- 
dence, etc., and I foolishly believed my 
ego's self-serving warning . . . and I pan- 
icked. A soundless scream of fear and 
unwillingness filled my mind, and of 
course my alpha instantly disappeared, so 
the feedback tone disappeared; then the 
whole scene disappeared, and I tumbled 
back into he-who-was-sitting-in-a-chair in 
Joe Kamiya's feedback laboratory. 

At once I felt sheepish embarrassment 
for over-reacting; then a vague sense of loss 
and regret at having missed some kind of 
opportunity began to grow. 1 tried to 
resume the attitude of alpha enhancement, 
but the doorway 1 was now seeking 
remained closed and unapproachable. [The 
good news about alpha training is that you 
can only get as much experience as you can 
handle and integrate. The bad news is that 
you can only get as much experience as 
you can handle and integrate.] 

There were other experiences after that, 
also of considerable interest, but the physi- 
cal fatigue and the fear of the abyss con- 
spired to keep my alpha levels well below 
those at which the most profound experi- 
ences had occurred. The fatigue, which I 
had also felt in the three earlier sessions 
about 5 minutes before the technician 
ended those sessions caused me to esti- 
mate I had been there for about 45 min- 
utes. I was therefore not at all surprised 
when the door began to open; but I was 
surprised when the technician burst into 
the room in a sudden flood of light and a 
state of some alarm. In the background 
were about a dozen people, most of the lab 
crew, who had all been at lunch together 
when my technician remembered, ["Oh 
my God!"] that she had forgotten me in 



the feedback chamber, and they all rushed 
back together to "rescue" me. 

The rest of the afternoon was spent in 
telling and retelling the story of my adven- 
ture. For two days afterwards, I walked 
around feeling light and buoyant and not 
at all sure I was touching the ground. Four 
months later, still moved by the realness of 
what had happened, and having heard that 
similar things can happen in meditation, I 
started Raja Yoga lessons to prepare for 
another encounter with the unmanifest, 
which my ignorance and unreadiness had 
led me to fear and to avoid. 

Coda 

"Persevere in the work. . . For, when 
you begin it, you will find that there 
is at the start but a darkness; there 
is ... a cloud of unknowing. No matter 
what you do, this darkness and this 
cloud is between you and your God 
and because of it you can neither see 
Him clearly with your reason . . . nor 
can you feel him with you . . . love. Be 
prepared, therefore, to remain in this 

darkness as long as must be For if 

you are ever to feel Him or see Him, it 
will necessarily be within this cloud 
and within this darkness . . . you are to 
try to pierce that darkness .... You 
are to strike that thick cloud of 
unknowing with a sharp dart of long- 
ing love: and you are not to retreat no 
matter what comes to pass." 

From The Cloud of Unknowing, by an 
anonymous 14th century English 
mystic (Translated by Ira Progoff) 

History of Alpha Brain Wave 
Feedback 

Historically, the roots of alpha brain 
wave feedback training lie in a discovery 
made in 1908 by an Austrian Psychiatrist 
named Hans Berger. He discovered the exis- 
tence of oscillating electrical waves in the 
brain, and he called them alpha waves, 
because they were the first electrical activity 
to be discovered in the brain. Alpha is the 
first letter of the Greek alphabet, like our 
"a", and is often used to mean the first or 
the beginning. He kept his discovery secret 
for 10 years while he conducted research 
into what he thought was the basis of ESP. 
Berger also discovered that alpha waves 
were uncommon in anxious people, and if 
an anxious person did have a few alpha 
waves, they were smaller than usual. After 
he published his findings in 1918, interest in 
electrical waves in the brain spread rapidly 
around the world. Early scientists mapped 
out the different types of brain waves 
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(alpha, beta, delta, and theta), and began to 
do psychophysical studies on the "natural 
reactivity" of these brain waves to sensory 
stimulation. None of these early investiga- 
tors (pre 1982) ever imagined that people 
could leam voluntary control of their own 
brain waves, which were thought to be 
exclusively an autonomic function. 

The new science of Biofeedback was 
actually launched in April of 1962 by a 
report by Dr. Joe Kamiya (my former 
teacher, then colleague and co-author) 
that people could in fact learn voluntary 
control of their own brain waves. Brain 
wave feedback training was heralded pri- 
marily as promoting relaxation and mental 
creativity. Brain wave studies of meditation 
established that meditators could exert 
profound control over their brain waves, 
and brain wave feedback was thought to 
make possible an "instant Zen" experi- 
ence. Speculations became confused with 
claims, and by the late 1960s a firestorm of 
media attention ensued. This firestorm of 
popular attention to exaggerated or unsub- 
stantiated claims disturbed the conserva- 
tive authorities of the medical, psychiatric, 
and psychological communities. 

As a result, a number of eminent scien- 
tists began to do alpha brain wave feedback 
studies expressly to rebut the popularized 
claims. Many of these eminent scientists 
were unfamiliar with the vast classical liter- 
ature of scientific research on brain waves 
and psychophysics, especially the work 
done on the psychophysics of alpha waves. 
As a result their studies did not employ 
anything approaching optimal designs or 
ergonomic feedback technology. Without 
an informed understanding of the causes of 
the natural waxing and waning of alpha 
rhythms it proved to be quite difficult to 
successfully train people to increase their 
alpha, resulting in most alpha researchers 
in the 1970s failing to teach their research 
subjects how to increase alpha activity, 
obviously resulting in a flood of publica- 
tions stating that alpha feedback did not 
work. Some of these reports even suggested 
that people innately lacked the ability to 
leam control of their alpha activity. Most of 
these researchers did not know that their 
incomplete findings were caused by non- 
ergonomic feedback technology and inap- 
propriate training protocols, and virtually 
all employed too litde feedback time. Also 
absent in these reports were any alpha- 
related benefits. If benefits come with 
increased alpha, then no alpha increase 
means no benefits. 

Some in the cultural establishment may 
actually have been relieved that alpha feed- 
back was being shown not to work, given 
the difficulties that were experienced in 
countering the psychedelic drug movement 



and movement known then as the "counter- 
culture". The popular belief that alpha feed- 
back was an electronic technology for con- 
sciousness expansion and transformation, 
was now contradicted by the existing con- 
sensus of so called experts. So the word 
went out: "Brain waves can NOT be volun- 
tarily controlled." As a result the alpha brain 
wave feedback movement went under- 
ground by the mid 1970s, and most brain 
wave training fell into obscurity as just 
another fad spawned by the Psychedelic '60s. 

Brainwave feedback was 
thought to make possible an 
"instant Zen" experience. 

However, the considerable clinical and 
popular enthusiasm, which had been gen- 
erated for doing "biofeedback" could not 
be put back into the bottle. That energy 
and enthusiasm was blocked from going 
into brain wave research by the negative 
findings of experts, so all that energy went, 
instead, into doing "biofeedback" with the 
NON-brain activity of the body. 
Biofeedback came to be synonymous with 
the peripheral modalities of muscle ten- 
sion (learning to relax the muscles), of 
skin temperature (learning to warm the 
hands and feet), and electrodermal (learn- 
ing to change the electrical responses of 
the skin which are induced by shallow or 
transient emotions). 

Most of this "biofeedback" work was 
done under the label of "stress reduction", 
which was acceptable to established 
authorities. At the same time the clinical 
practitioners of peripheral modality 
biofeedback were gradually eroding resis- 
tance to the idea that the mind and body 
are inextricably interconnected. There were 
also specialty applications which began to 
infringe on the domains of medicine, den- 
tistry, and psychiatry. For example, learn- 
ing to relax thejaw muscles would prevent 
teeth grinding and the tooth loss associated 
with bruxism. In addition, learning to 
warm the fingers and toes cured a painful 
disorder characterized by inadequate blood 
circulation in the digits known as 
Reynaud's disease. Medicine had been inef- 
fectively treating Reynaud's disease with 
powerful drugs, which had negative side 
effects, and as a last resort, by amputation 
of the fingers and toes. Temperature 
biofeedback was a big improvement over 
traditional medicine in this regard. 

Although there will soon be major 
changes as people rediscover the power 
and the range of brain wave feedback train- 
ing, most of the work done today by 



biofeedback clinicians is still done with the 
peripheral modalities of skin temperature, 
muscle tension, and electrical conductivity 
(or resistance) of the skin. Peripheral 
modalities of feedback are generally only 
effective in working with some peripheral 
symptoms. The peripheral modalities are 
largely ineffective in working centrally, with 
the brain itself. This limits the results to 
treatment of symptoms rather than treating 
their underlying causes. Because would-be 
brain wave biofeedback practitioners have 
been limited by grossly inadequate equip- 
ment, until just the last few years, and 
because they continue to be limited by lack 
of knowledge of proper brain wave training 
protocols, biofeedback has been limited to 
the peripheral modalities. Biofeedback has 
remained, in the official view, as an inter- 
esting curiosity of limited power and limit- 
ed range of applications. As a result, 
biofeedback has not been highly regarded 
by the medical professions. 

Gcraff Context of Bram Activity Fra Back 

An ever increasing body of evidence is 
defining and substantiating the knowledge 
that the brain has the power to regulate all 
bodily functions. In addition, brain activity is 
increasingly being implicated as a significant, 
even a controlling, factor in both wellness 
functions and in the onset and progression of 
illnesses, including addictive behaviors. 

Disease is not so much the 
effect of external forces as it 
is the faulty efforts of a per- 
son's mind and body to deal 
with them. 

In recent years, an explosion of knowl- 
edge in the neurosciences has uncovered 
dozens of chemical messengers that the 
brain uses for its far ranging influence in 
the body and communication between cells. 
Among these potent compounds are stress 
hormones and fast acting neurotransmitters 
that vary in magnitude, time of action, and 
kind of action depending, in part, on a per- 
son's moods, attitudes, and learned ways of 
reacting to one's perceptions of various situ- 
ations. How one thinks about an experience 
and how one defines it to oneself effects cell 
receptors for the neurochemicals. 

However, medicine's archaic bio- 
mechanical/disease model gives only limit- 
ed recognition to the mind's influences on 
the bodily processes we call wellness or 
disease. The old disease model includes 
mainly genetic and external factors in the 
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Illness/Etiology equation. As a conse- 
quence, much of medicine has not consid- 
ered relevant the manner in which a per- 
son reacts to life's experiences. Up until 
now, the person's reactions to life's events 
and the person's brain activity have not 
been considered relevant in the diagnosis 
and treatment of most illnesses. 

The "bio-mechanical/disease" model of 
medicine is now no longer considered 
valid for up to 80 percent of all illness and 
with most addictive behavior. It was 
founded on the incomplete assumption 
that mind and body are separate and the 
incorrect view that there are no mecha- 
nisms by which attitudes and moods could 
physically affect organs and tissue. 

Whoever can best imple- 
ment the new knowledge of 
the brain's central role in 
disease and wellness will 
make huge profits.... 

Consequently, much of the arsenal of cur- 
rent medical treatments are not optimally 
effective, resulting in billions of dollars being 
wasted annually on unsuccessful treatments, 
which are the logical consequences of the 
incomplete medical model. Most treatment 
has been palliative — directed toward sup- 
pressing or eliminating the symptoms of 
disease — and very litde has been done to 
cure and remove the basic causes. 

Another source of misdirected treat- 
ment comes from the urgent need to con- 
tain health care costs. In attempting to 
solve Medicine's current economic crisis, 
current efforts are directed primarily at 
reducing costs, rather than producing 
effective outcomes. Soon people will real- 
ize that producing effective outcomes is 
the best way to reduce costs in both the 
short and the long term. There are vast 
monetary implications here because of the 
many billions of dollars currendy misdi- 
rected in the health care system. Whoever 
can best implement the new knowledge of 
the brain's central role in disease and well- 
ness will make huge profits while simulta- 
neously lowering the total amount of 
money spent on health care in our society, 
and will also provide more effective out- 
comes for people seeking health care. 

Disease is not so much the effect of 
external forces as it is the faulty efforts 
(reactions) of a person's mind and body to 
deal with them. Microbes already reside in 
our bodies. We are bom with our genetic 
strengths and weaknesses. When our 
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responses to apparent problems in life are 
excessive or deficient, the central nervous 
system and hormones act on our immune 
defenses in such a way that "germs" and 
genetic weaknesses aid and abet disease 
rather than cause it. These disorders are 
the result of normal natural processes of 
the body going awry by too much or too 
little stimulation as a result of an auto- 
nomic nervous system stress reaction 

Antiquated medical practice draws the 
incomplete conclusion that the brain's and 
the body's autonomic responses are 
autonomous, ie. that they are not available 
to our conscious control and direction. 
Consequendy, the powerful and ultimately 
determinant role played by cortical activity 
is largely ignored. And more importandy, 
"standard" medical practice does not, and 
can not, account for the role of intention, 
of will, and of awareness in the control and 
regulation of the autonomic systems of the 
brain and body. Thus, under the old bio- 
mechanical/disease model, stress and the 
resultant illnesses and addictive behaviors 
are either simply unavoidable conse- 
quences of life or attempts are made to 
deal with this situation symptomatically by 
prescribing tranquilizers and the like for 
the amelioration of stress. Psychologists 
typically attempt to treat the stress prob- 
lem through the teaching of coping mech- 
anisms, which is likewise symptomatic 
because it attempts to reduce the effects of 
stress without eliminating the stress reac- 
tion right from the start. 

Both approaches are premised upon the 
incomplete idea that the stress responses of 
the autonomic nervous system, ie. its sym- 
pathetic and parasympathetic responses, 
are unavoidable, because of a false belief 
that we innately do not have the ability to 
control the brain activity that affects those 
responses. Whereas the truth is that WE DO 
INNATELY HAVE THE ABILITIES TO CONTROL 
BRAIN ACTIVITY, but that we are taught, 
through cultural conditioning, not to use 
them. Dr. Willis Harman has described the 
cultural conditioning we give our children 
(the process of acculturation) as meeting 
the classical definition of hypnosis, so per- 
haps most of us are hypnotized in our early 
years into accepting a rigid and limited 
view of our own mental abilities. 
Exceptional and gifted people have simply 
learned how to adopt additional view- 
points, new mind perspectives, which 
require only that they can control their 
brain activity in new ways. Any experience 
you have requires specific underlying brain 
activity. Choosing and controlling what 
you will experience is as easy as choosing 
and controlling your brain activity. 

Most people can control their brain activ- 
ity sufficiently to go to sleep and to wake up 



as needed. Those who have exceptional 
mental abilities simply have additional sub- 
tleties of brain self-regulation available to 
them. Learning to understand and control 
the subdeties of one's own brain function 
opens up vast new areas of skills, abilities, 
and experiential fulfillment. It is simply 
learning to operate one's bio-computer more 
effectively, and the rewards are beyond your 
current ability to imagine, just as a 2 dimen- 
sional person could not imagine life in a 3 
dimensional world. You first need to make 
the shift into a new mind perspective, a new 
point of view, to understand the implica- 
tions of having that new point of view. 

Choosing or controlling what 
you will experience is as easy 
as choosing and controlling 
your brain activity. Brain 
wave feedback has both the 
benefits of being faster than 
meditation and of being more 
nearly culturally neutral. 

And then there are additional benefits of 
having multiple perspectives. For example 
depth perception requires at least two eyes, 
spaced some distance apart. With three 
perspectives, it is possible to triangulate 
and find the location of a signal source any- 
where in three dimensions. As we will see 
later in this article, creative people have the 
natural ability to adopt a different [high 
alpha] brain state when they are working 
on a problem. This ability to step into a dif- 
ferent brain state gives them a new mind 
state, and one that is ideal for being cre- 
ative. Thus they are completely intercon- 
nected. Without this ability to change the 
brain activity, the person is non-creative. 

Some people have been using meditation 
to control their own brain activity. 
Substantial evidence now exists about medi- 
tation's beneficial effects on the brain wave 
components of the stress reactions of the 
autonomic nervous system. Consider for 
example, Dr. Dean Ornish's report on suc- 
cessfully reversing coronary artery disease 
through a program emphasizing meditation, 
mild exercise, and dietary changes. For the 
first time someone has shown that the inter- 
nal blockage of arteries can be reduced, and 
Dr. Ornish suggests that the meditation com- 
ponent may play the most important role. 

Another means that increasing numbers 
of people are using to gain control their 
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own brain activity is brain wave feedback 
training, which is at the core of the 
Biocybemaut Process which I have devel- 
oped. Brain wave feedback is a recently 
developed technology for learning control 
of the activity of one's own brain waves. 
Moreover, brain wave feedback has recent- 
ly been shown — in research 1 describe later 
in this article — to be faster and more effec- 
tive than meditation in producing benefi- 
cial learned changes in the brain waves. 
Another important consideration is that 
brain wave feedback is effective without the 
quasi-religious overtone or Eastern cultural 
overlays often associated with meditation 
training. Thus brain wave feedback has 
both the benefits of being faster than medi- 
tation and of being more nearly culturally 
neutral, so that it is free of the cultural 
resistance many people have to meditation. 
There are many benefits to having a clear, 
clean mind, and it is not necessary to spend 
your whole life to find the keys to a few 
subtleties of shifting your brain waves. 
Meditation is a slow process requiring 
patience, persistence, and lots of time. 
Brain wave feedback training can provide 
virtually the same insights and much faster 
access to those insights and to the underly- 
ing control of one's brain activity. 

Part Two 

Hktoky of My Own Work on Bram Wave Feedback 

In order to go beyond the treatment of 
symptoms, which is all the peripheral 
modality biofeedback training can accom- 
plish, it is necessary to have access to the 
signals of the central nervous system — the 
electrical signals of the brain. Brain wave 
feedback is more powerful because it oper- 
ates at the source of problems, in the brain 
and the mind, rather than with peripheral 
symptomatic expressions of those underly- 
ing (central) problems. 

I recognized the importance of making 
this central vs. peripheral distinction at the 
beginning of my career in 1968 during the 
deep transpersonal experience described 
above. This experience was so profound 
that 1 have dedicated my entire profession- 
al life to the quest of creating the technolo- 
gy to most effectively transmit this experi- 
ence to others, and studying this process 
scientifically so that it can be understood, 
evaluated and, ultimately, accepted by the 
professional scientific communities. This 
quest has led me on a course over the last 
25 years to first establish that individuals 
do have an innate ability to control their 
own brain waves, and then secondly to 
develop and to optimize a technology and 
methodology with which to obtain the 



profound and wide ranging benefits which 
result from voluntary control of central 
nervous system activity. 

Prompted by my original experience, I 
first (in the late 1960s) conducted extensive 
literature reviews and searches, reading and 
absorbing everything available in the prior 
history of EEG research. Out of this study 1 
gained an understanding of the natural 
reactivity of the brain waves to various sen- 
sory stimulation, an area known as psy- 
chophysics. Because of my undergraduate 
background in physics, I recognized that 
competence in the design of EEG feedback 
equipment required mastery of this classical 
literature in the psychophysics of the EEG. 

Aided by this knowledge, from 1971- 
1973 I constructed and tested EEG feed- 
back equipment as well as designed for- 
mal academic research trials of the 
alpha/anxiety relationship, first at 
Carnegie-Mellon in Pittsburgh and then at 
the laboratory of Dr. Joe Kamiya at 
Langley Porter Psychiatric Institute of the 
University of California Medical Center. 
These studies initiated the construction of 
a large multi-parameter psychophysiologi- 
cal data base, which has been of extraordi- 
nary value. In those pioneering early 
years, data analysis was quite a challenge. 
At that time there were no computers on 
the West Coast which had Analysis of 
Covariance programs for multiple groups 
with repeated measures, so I undertook to 
write one for the Kamiya lab's DEC PDP- 15 
minicomputer. 1 verified my ANACOVA 
computer program by comparing its 
results with a hand analysis, done on an 
HP-35 pocket calculator. I then used the 
resulting program to confirm that alpha 
trainees could significantly increase their 
alpha scores over time. The whole process 
was something like selecting the seeds to 
grow the trees from which mill the lumber 
with which to build a ship with which to 
voyage into discovery. 

By 1974 I had established that successful 
replication of learning in brain wave train- 
ing studies was dependent upon how 
alpha activity was quantified and fed back 
to the trainee. This work was the first to 
recognize that the alpha enhancement fail- 
ures being published by other alpha 
researchers of that era all employed a per- 
cent time feedback and measurement tech- 
nique. On the other hand, the small num- 
ber of successful reports of positive learn- 
ing results typically used amplitude inte- 
gration for scoring and feedback. In spite 
of the publication of this finding in the 
charter issue (1976) of Biofeedback and Self 
Regulation, many researchers attempting 
brain wave training today still do not see 
the implications of this finding, if they 
know of it at all. Without utilization of 



amplitude integration for scores and feed- 
back signals, the effectiveness of the train- 
ing is greatly reduced, and the ability to 
standardize protocols with predictive out- 
comes becomes very doubtful and open to 
question. Even the ability to report mean- 
ingful data, which can be compared 
between different subjects, or between dif- 
ferent days of training for the same sub- 
ject, is impossible with percent time mea- 
sures. Percent time measures are like a 
rubber ruler in that they suffer from both 
ceiling and floor effects and they also suf- 
fer from gauge variance. 

By 1978 my research had 
conclusively linked alpha 
increases with reductions of 
both trait anxiety and state 
anxiety 

Alpha Relieves Anxiety. By 1978 my 
research had conclusively linked alpha 
increases with reductions of both trait anxi- 
ety and state anxiety. This study (published 
in Science, 7/7/78) subsumed previous nega- 
tive reports on this topic as special cases of 
low anxiety subjects, which were shown to 
be irrelevant to the treatment of high anxi- 
ety people. This was the first report in a 
world class scientific journal that personali- 
ty traits were linked (possibly causally 
linked) with brainwave activity. 

In earlier research 1 had found a cor- 
relation of changes in the MMPl's clinical 
scales with changes in EEG alpha activity 
at three different locations on the head. 
But this paper had been published first 
in a conference Proceedings and was 
then abstracted in a specialty journal 
(Biofeedback and Self-Regulation) , so that 
little or no attention was paid to this 
finding by the Psychiatric and 
Psychological communities. However, 
with the 1978 report in Science showing 
both that people could leam to increase 
their alpha brain waves with EEG feed- 
back training, AND that such learned 
alpha increases resulted in significant 
decreases in both State and Trait 
Anxiety, the scientific establishment was 
put on notice of a new paradigm for 
medical and psychological research. 
However, it would still be more than 11 
years before Peniston and Kulkosky 
(1989) published their landmark study, 
which confirmed my 1976 and 1978 
reports of personality changes following 
learned control of EEG activity with EEG 
feedback, and added the report that alco- 
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hoi addiction was effectively treated 
(80% success rate) with EEG feedback of 
both alpha and theta activity. 

It may be that the high anx- 
iety people were self-med- 
icating [with marijuana] to 
lower their anxiety. She 
described "falling into a 
pool of alpha," which forev- 
er changed her life. 

Alpha, Drugs and Alcohol. Drug and 
alcohol studies have been one of the sub- 
themes of my research since 1966, when I 
was still an undergraduate in the Physics 
department. Then I was the statistician and 
computer programmer for the Campus- 
Wide Drug Use Survey at Carnegie-Mellon 
University in Pittsburgh, PA. In this role I 
got an early and very complete look at the 
developing patterns of drug use in a 
University setting. When I started doing 
formal academic research studies on alpha 
feedback I always included drug use histo- 
ries and daily surveys of the daily drug use 
of my alpha research subjects. In 1972 I 
continued this drug use and drug history 
research in San Francisco at UCSF with 
alpha feedback volunteers drawn from San 
Francisco State College. At that time aver- 
age daily marijuana use of low anxiety sub- 
jects was 0.1 marijuana cigarettes per day, 
whereas high anxiety subjects were averag- 
ing 1.1 marijuana cigarettes per day. Given 
that alpha levels are depressed in high anx- 
iety subjects, and given that published 
studies of the brain wave effects of marijua- 
na show that it increases alpha brain activi- 
ty, especially in the occipital region, it may 
be that the high anxiety people were self- 
medicating to lower their anxiety. 

In 1979 1 had the opportunity to provide 
alpha training to a woman who I later dis- 
covered to be a multiple-drug user and a 
drug dealer. I did not know that she and 
her husband (also a dealer) were consum- 
ing almost an ounce of cocaine per day, 
between the two of them. She was drinking 
a fifth of hard liquor to take the edge off the 
cocaine, and she smoked tobacco daily, 
and took LSD, psilocybin, mescaline, and 
marijuana on a regular basis. She also took 
tranquilizers and stimulants to change her 
mind state whenever she wanted and in 
whatever direction she wished. Her person- 
al motto was, "Excess is not enough!" I did 
not know she was using drugs during her 
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training. On the fifth day of her alpha train- 
ing she described "falling into a pool of 
alpha," which forever changed her life. 
Although she had no intention of reducing 
or stopping her drug use when she started 
alpha training, and in spite of the fact that 
she liked her drug use lifestyle and thought 
her life "was working well," her drug use 
began to fall away. Within six weeks of the 
end of her alpha training, she was not 
using any drugs. Even the tobacco smoking 
had stopped. And now she found that she 
could no longer live with her husband, 
who had not done the alpha training, and 
who continued to use and deal. I had the 
opportunity to follow up with this woman 
for the next nine years and she continued 
her drug abstinence to the extent of usually 
avoiding even caffeine beverages. 

When my laboratory moved off the 
UCSF campus in 1983 and relocated to the 
San Jose campus of the Agnews State 
Hospital, I began training people specifi- 
cally to treat drug addiction, sometimes 
working with several members of the same 
family simultaneously. Word of this suc- 
cess spread locally so that a local judge 
gave alcohol offenders the option of jail or 
my alpha training program. One of the 
most interesting success stories in a court 
referral shows the extremely broad range 
of chemically dependent people treatable 
with EEG feedback. This man was an alco- 
hol and cocaine user. He was a farm hand 
adopted into a wealthy family and was 
unschooled and averse to learning. 
Referred by a court, he showed up for the 
first day's training in the company of his 
step brother with both of them late, drunk, 
and hungry, so they excused themselves to 
go out and eat (and drink more alcohol). 
However, the next morning he had 
sobered up enough to begin the training, 
though his drug abusing step brother did 
not join him. He did not understand any of 
the transpersonal themes typically dis- 
cussed in the training, but he did know 
what he liked. He liked fixing farm equip- 
ment down in the shed, and he began to 
describe his moments of highest alpha like 
the visualizations of a bom mechanic. His 
alpha scores went higher each day, and he 
became calmer and more patient and more 
sober. Several months later he called to 
express a surprisingly complex mixture of 
deep sadness and deep gratitude on the 
occasion of his step brother's death in a 
drug-related auto accident. He wished that 
his step brother had done the training, and 
he was so grateful that he had done it Two 
years later he was still clean and sober. 

However successful these various drug 
treatment studies were, I saw them as only 
one of the many applications of the technol- 
ogy 1 was developing. Other significant 



adventures of discovery, included two trips 
to India to study brain waves and other 
physiological functions on Yogis of many 
different traditions, some of whom could 
profoundly alter cardiac functions, walk on 
hot coals, and even eat broken glass and 
razor blades. Some had been meditating for 
over 50 years and combined a beatific radi- 
ance with the ability to sustain monotonic 
increases in their alpha activity for over an 
hour during meditation. 

I was learning that brain 
waves relate to everything, 
and that control of brain 
waves had life and death 
implications .... 

Alpha and Longevity. The 1978 Science 
paper on the inverse correlation between 
alpha and anxiety supported the award of an 
NIMH Grant with the tide Anxiety & Aging: 
Intervention with EEG Alpha FeeSxich. Prior 
research (Gurin, Veroff, & Feld, I960) had 
shown that anxiety increases with age, in 
both men and women, and anxiety goes up 
faster in women. In addition, at every age, 
anxiety is higher in women than in men. So 
I undertook to study alpha EEG training in 
the people most at risk for anxiety: women 
over 60. I found that alpha activity declines 
as artherosclerosis advances. Abundant 
alpha in the elderly was a marker for cardio- 
vascular health. Many of the age-related 
losses of mental and physical function had 
accompanying brain wave changes which 
could be explained by reduced blood flow to 
the brain. Clogging of arteries and reduced 
elasticity of the blood vessels were both 
implicated. I also recognized the possibility 
of a connection between learned alpha 
increases and increased blood flow to the 
brain. It had already been shown, by others, 
that hand temperature feedback succeeded 
in wanning the hands through the mecha- 
nism of learned dilation of the peripheral 
blood vessels, and I speculated that people 
might be learning cerebrovascular dilation 
as part of the underlying mechanism of 
increasing their alpha brain waves. 

I began to formulate the hypothesis, 
and to collect evidence, that part of the 
mechanism of learning increases in alpha 
activity could be a learned dilation of corti- 
cal blood vessels, resulting in increased 
blood supply to the brain. Neuroscience 
recognizes that the brain works better 
when it is adequately supplied with blood, 
and thus glucose and oxygen. I recognized 
that the current population demographics 
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mandated that any effective geriatric appli- 
cations of alpha feedback training would 
eventually assume increasing importance 
and value. One of my colleagues, Dr. 
Charles Yeager, had set up EEG labs in the 
California State Hospital system in the 
1950s, and he visited these labs annually 
and did EEGs on the elderly residents of 
the State Hospitals. He commented to me 
that even if someone was 100 years old, if 
that person had good strong alpha waves 
in his or her EEG record, that he knew that 
person would still be around next year 
when he came to visit. On the other hand, 
if the elderly person had shifted into a non 
alpha record characterized by theta and 
beta activity, he would say a special good 
bye because he knew it was unlikely that 
person would be still be alive when he vis- 
ited again next year. 

Alpha and Everything. I was learning 
that brain waves relate to everything, and 
that control of brain waves had life and death 
implications, as well as implications For the 
quality of life. Any experience you can have 
has a specific underlying brain activity asso- 
ciated with it. If you can control your brain 
activity, then you can control your life and 
your experiences in life. 

From 1982 to 1983 I took a leave of 
absence from UCSF for the specific purpose 
of developing patentable technology for 
both a portable EEG feedback unit and for 
a multi-user Training-Center version of 
the EEG feedback technology. In 1983 I 
founded the Biocybemaut Institute, Inc., a 
for profit California Corporation to serve 
as the corporate arm of my Research and 
Development and Training programs. The 
Biocybemaut Institute undertook the cre- 
ation of new EEG feedback technology, 
both hardware and software. 

In the Fall of 1983 I was awarded the first 
in a series of annual grants from the John E. 
Fetzer Foundation, and I went back on staff 
at Langley Porter, the Department of 
Psychiatry of the UCSF Medical Center, and I 
moved into a new laboratory on the campus 
of Agnews State Hospital. My time at the 
University was dedicated to conducting EEG 
feedback trainings with an ever widening 
client base to explore the range of applica- 
tions effectively served by EEG feedback train- 
ing. The balance of my time was devoted to 
work on technology R&D at the Biocybemaut 
Institute, where I developed microprocessor- 
based EEG feedback instruments, including 2 
and 4 channel portable units, and 8 channel 
laboratory training systems for single users 
and multiple simultaneous users. 

Alpha and Peak Performance - Training. In 
late 1983 I provided several weeks of EEG 
feedback training to officers from Army 
Intelligence who were given the task of 
exploring new technologies to increase mili- 



tary performance and effectiveness. This 
training laid the basis for later work with 
peak performance training for Army Special 
Forces (Green Berets). When the work with 
U.S. Army Intelligence expanded, it became 
part of a larger project and involved alpha 
training for two 12-man teams of Green 
Berets at a secret Army base. As part of a larg- 
er peak performance research project, one of 
the Biocybemaut Institute's multi-user labo- 
ratory systems was installed at this army 
base — I had designed this Multi-User Lab 
System which as then built by the 
Biocybemaut Institute was configured to 
train 6 people simultaneously. Consequendy, 
1 was able to demonstrate in a real applica- 
tion that significant economies of scale were 
possible in EEG feedback training. 

The advent of IBM's AT class computers cre- 
ated the opportunity to upgrade the hardware 
platform of my brain wave feedback instru- 
ments. I undertook the redesign of all of the 
special purpose computer boards for the feed- 
back function. The AT also proved a suitable 
hardware platform for large EEG data analysis 
programs I had begun in 1981. The largest 
such program was BIOCAL, a software post- 
training filter to the EEG data. BIOCAL incorpo- 
rated pre- and post-training calibrations to 
produce adjusted scores of higher accuracy 
than the hardware could produce on its own. 
BIOCAL compensated for amplifier drift over 
time and for nonlinearities of gain across dif- 
ferent amplitude ranges, and it automated the 
process of identifying and rejecting artifacts in 
the EEG data, through complex, heuristically 
developed algorithms involving simultaneous 
comparisons of many EEG channels and dif- 
ferent filter bands. Using the highly purified 
data from BIOCAL, I was at last able map the 
dynamic brain patterns of specific experiences 
in what I called the "Cartography of 
Consciousness". The creation of these 
"Mercator Projections of Mind States" 
required the purest possible brain wave data 
for comparison with subjective measures of 
mind states. The ability to successfully relate 
brain states to mind states and to performance 
opens up new possibilities in implementing 
useful applications of EEG feedback. 

I was able to come up with 
insights that seemed tele- 
pathic or psychic .... What 
does it mean to grow through 
an emotion like anger? 

Other software development projects I 
undertook about this time were upgrades 
of the MOOD SCALE programs to administer 



and score the three mood scales used every 
day in the brain wave training. 1 had dis- 
covered in the Green Beret study that my 
skills in memorizing every response made 
by a trainee to the hundreds of adjectives in 
the mood scale test batteries were over- 
whelmed by having 4 to 6 trainees simulta- 
neously. The three individual mood scale 
programs were combined to automate and 
computerize both the administration and 
the scoring of the mood scales. In this way 
1 only had to remember a few calculated 
dimensional scores for each trainee instead 
of hundreds of individual responses. Also, 
by computerizing the administration of the 
mood scales, it became possible to time 
each person's response to each item very 
accurately, in hundredths of a second. This 
data would prove extremely valuable in 
later developments. 

Alpha and "Growing Through" Emotion. 
One of those developments was a signifi- 
cant change in the computer programs 
administering and scoring the mood scales 
and a related significant change in the way 
the results of the mood scales were pre- 
sented to the trainees. Response latency 
timing information on a trainee's respons- 
es to each of the mood scale items was 
already being collected with a precision of 
one hundredth of a second. To this soft- 
ware capability I added the calculation of 
descriptive statistics for each of the differ- 
ent responses. Suddenly it became possible 
for the trainee and the Trainer to know 
subtle details the trainee's response pat- 
terns. To this was added statistical signifi- 
cance testing on the responses. I soon rec- 
ognized that some of these statistical pat- 
terns were pointers to an alternate part of 
the mind which was filled with unac- 
knowledged (and thus buried) anger or 
fear or guilt or sadness or whatever else. 
Equipped with these new tools I was able 
to come up with insights that seemed tele- 
pathic or psychic, but with the added 
advantage that my insights were supported 
by measured data derived scientifically 
from the trainees' own responses. 

Once the buried emotional blockages of a 
trainee had been identified by the new com- 
puterized mood scales, they often came very 
quickly to consciousness. And once the emo- 
tional blockage had come to consciousness, 
it then quickly became possible for the 
trainee to work through the "charge" or 
valence on the emotion in the next day's 
alpha training. Bringing to mind some highly 
charged emotional topic in the alpha training 
would, at first, block or suppress the alpha, 
and the feedback tones would shut off and 
the scores would drop. But then the chal- 
lenge for the trainees would be to discover 
new ways of relating to their own experi- 
ences of that emotion and the events behind 
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it. The trainees would grow through their 
fear or anger or guilt or sadness much faster 
than believed possible. What does it mean to 
grow through an emotion like anger? We all 
know suppressing anger does not work. That 
leads to heart attacks, ulcers, unhappiness, 
and occasional violent outbursts of anger. 
On the other hand "expressing" anger does 
not work very well either. If someone prac- 
tices expressing anger, then they usually 
develop the habit of expressing anger, they 
become too good at it, and it becomes a form 
of public littering. What is needed is to get to 
the source of the experience of anger in the 
mind and to learn how to adopt a new point 
of view about that experience. 

Alpha and the Witness. This is one of 
the key growth experiences of the present 
Biocybemaut Process — trainees have daily 
assessment of their emotions by computer- 
ized mood scales together with in depth 
interviews by highly skilled trainers to help 
them become aware of hidden, buried, and 
latent emotions. Once the awareness of 
these emotions has been raised to the level 
of conscious self awareness, then the 
trainee can begin to use the brain wave 
training process to gain control of his or 
her emotional processes. By exploring their 
emotions during brain wave feedback 
training, people learn how their emotions 
develop and change. In the process people 
learn how to take the perspective of an out- 
side observer or Witness in looking at their 
own emotions. This gives them objectivity 
about their subjective experience, which is 
the key to understanding and controlling 
all aspects of subjective experience, includ- 
ing emotions. Thus the person is no longer 
subject to his or her emotions, but rather 
develops mastery over them. Again the 
brain waves are the key to any experience. 
If you can control your brain waves, then 
you can control your experiences, includ- 
ing your emotional experiences. 

Thro Essential Components or EEG Trainmg. 

Over more than 15 years, I have been 
able to conceive and implement a highly 
optimized methodology and technology for 
rapidly producing learned control of brain 
waves. As a result of my discoveries and 
conceptualizations, I have been able to 
write broadly based U.S. and International 
patents, which now have been granted and 
provide protection on both the training 
methodologies and the feedback technolo- 
gies. This technology and methodology is in 
a standardized form that can be readily 
replicated in a manner which produces con- 
sistent and predictable beneficial results. 

Since it is somewhat unusual to be 
granted patent protection on both a tech- 
nology and the methods of applying that 
technology, it would be useful and infor- 



mative to consider what is unique about 
the Biocybernaut Process, and how it 
evolved. Early on I realized that there were 
three essential components of an optimal 
EEG feedback training: [1] An ergonomic 
technology, which includes the training 
environment, [2] An optimized training 
procedure or protocol, and [3] A transfor- 
mational perspective on the part of the 
Trainer. Let us consider these one at a time. 

Massed practice is better than 
distributed practice, and 
hours of training is more 
effective than minutes.... 

An ergonomic technology. To be most 
effective, any bio-feedback must be (1) 
Accurate, (2) Immediate, and (3) Aesthetic 
or comfortable. In addition, the physical 
environment and the feedback itself must 
be designed with a deep understanding of 
the "natural reactivity" of the alpha [or 
other EEG activity]. For example, alpha is 
reduced or eliminated by light or any visu- 
al processing, so those early feedback 
devices which caused a light to get 
brighter in response to increased alpha 
were very badly designed. Even devices 
which required a trainee to look at a 
swinging meter were non-ergonomic. 
Optimizing the amount of alpha produced 
requires eyes closed training or at the very 
least minimizing the information content 
of the stimulus. Auditory tones are a more 
ergonomic feedback stimuli for alpha 
training than are lights or visual displays. 
Many subdeties apply, including the loud- 
ness and the pitch of the tones. 

The quality of the brain wave filters is 
also very important. The filters separate the 
different frequencies of brain waves [delta, 
theta, alpha, beta, and sub-bands within 
these]. If the filters are not sharp enough, 
or do not have enough decibels of attenua- 
tion in the stop band region(s), then they 
will not exclude other kinds of brain waves 
from the one kind the filter is allegedly 
tuned for. If you are doing theta feedback, 
and the theta filter allows in some alpha 
energy on one side and some delta energy 
on the other side, your are being deceived 
by the technology and learning is slowed or 
even prevented. Feedback must be accurate 
in order to be effective, and if 60% of the 
feedback is false feedback due to a deficient 
filter, then the feedback is not accurate. 
This finding also casts doubt on the validity 
of any EEG scores derived from such inac- 
curate filters, and the typically smaller 
theta EEG scores are more vulnerable to 



this contamination than the larger alpha 
scores. It could also raise questions about 
any data analysis performed on such scores 
and about any conclusions reached based 
on such data analyses. The contamination 
could be larger than the "real" theta signal 
present under reasonable assumptions of 
the true alpha and theta amplitudes. It is 
impossible to do good science or good EEG 
training or to replicate results with such 
inaccurate technology. 

The physical environment is also an 
important consideration. In the Kamiya lab, 
I used to see my trainees' alpha diminish 
when water was used three floors below, 
because the sound traveled up the water 
pipes. Sound, light, temperature, humidity, 
ionization, fragrances, all must be carefully 
understood in their effects on the brain 
activity one is trying to control. For exam- 
ple, the smell of musk has been shown to 
reduce alpha, whereas the smell of lavender 
has been shown to increase alpha. 

My System and Method patent has 37 
separate claims — too many to describe 
here. However, one of those claims is so 
general and so useful that it should be 
mentioned. I have patented the idea and 
the practice of using multiple simultane- 
ous channels of EEG feedback. I was the 
first person to do multiple channel EEG 
feedback, and was able to show the patent 
examiner that there are significant advan- 
tages of multiple simultaneous channels of 
EEG feedback. Included among these 
advantages are the prevention of localiza- 
tion of control, which can occur within a 
few hours of EEG feedback training. 

An optimized training procedure or proto- 
col Back in the 1970s when most published 
alpha studies were reporting "No learning of 
alpha control", it was standard practice to 
provide very little feedback training time. 
Meanwhile, I was learning that the more 
training time was provided, the greater was 
the percentage of people learning to increase 
their alpha above an initial baseline level. 
How much is enough? One of my typical 7 
day protocols allows people to accumulate 
between 12 and 20 hours of actual feedback 
time during their first 7 consecutive day 
training. For most people, this is sufficient. 1 
have found this amount of training to be 
adequate for treating many types of chemi- 
cal dependency. However, some strong 
addictions, like nicotine, often require a sec- 
ond 7 day training in order for withdrawal 
to be effective and lasting. The basic princi- 
ple here is that massed practice is better than 
distribuifd practice, and hours of training time 
is more effective than minutes of training time. 
This may soon seem obvious to people in 
the field, but even very recently people 
scoffed in disbelief when I explained that 
one of the reasons they could not obtain 
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EEG learning was their use of too little train- 
ing time, and too many (or too long) inter- 
ruptions of that training. 

A transformational perspective on the 
part of the Trainer. When I came out of 
my own break-through experience in 
alpha feedback, there was a crowd of peo- 
ple eager to hear about my experiences. All 
of them understood something about med- 
itation and were supportive of my report 
about my elevated states of consciousness. 
Their comments and questions helped to 
validate and contextualize my unusual 
experiences. If these people had been hos- 
tile, skeptical, or fearful, then my life may 
have had a different direction. It would 
have been possible to take a critical and 
culturally limited view of these experi- 
ences and to label them with the language 
used to describe psychiatric disorders. 

The brain wave feedback 
process can produce experi- 
ences so profound and so out- 
side the competence of most 
educated people in the West 
that great care must be taken 
to screen and train Trainers . . . 

If the Kamiya laboratory staff had want- 
ed to be critical, they could have suggested 
I was delusional for reporting out-of-body 
experiences [taking a perspective from out- 



side of myself] or that I was risking psy- 
chosis by having an ego disintegration. 
Such interpretations of my experiences 
would have been culturally sanctioned, and 
might have stunted my growth into this 
new field by creating fear of new awareness 
states, and I might have remained a physi- 
cist. Therefore, the end of each training ses- 
sion in the Biocybemaut Process, a skilled 
Trainer conducts an in depth interview 
with the trainees. Each trainee is asked to 
describe his or her subjective experiences. 
Then the Trainer asks questions to clarify 
key points and to elevate significant aspects 
of that trainee's experience into promi- 
nence, so that all elements of the trainee's 
mind, including the rational mind, can 
begin to accept and integrate the insights 
bom in deep reflection. Later the Trainer 
reviews the objective results of EEG scores 
and mood scale scores with each trainee, 
and together the Trainer and all trainees 
look through the polygraph record of the 
entire session, which may be hundreds of 
polygraph pages. This enables the minds of 
the trainees to correlate their new insights 
and altered states of consciousness with the 
actual graphical images of the brain waves 
which enabled those breakthroughs in con- 
sciousness. Inner and outer experience are 
united. Subjective and objective experi- 
ences are fused into a coherent whole. If 
the Trainer can look at the trainee and see 
endless possibilities of growth and transfor- 
mation, then that Trainer has a transforma- 
tional perspective. And if the Trainer has 
the compassion and intuition and love and 
understanding of both Virgil and Beatrice, 
who guided Dante's explorations, then that 
Trainer has a transformational perspective. 



This deep metaphysical comparison is not 
whimsical, but eminendy practical. 

Alpha and the Mystical Experience. Why 
practical? The mystical experience and the 
alpha feedback experience share basic 
dimensions. For example Dr. Arthur 
Deikman surveyed the mystical literature 
and identified five hallmarks of the mystical 
experience: (1) Intense Realness, (2) Unusual 
Sensations, (3) The Experience of Unity or 
Oneness with all things, (4) Trans-Sensate 
Phenomena, which come to the person from 
beyond the realm of the senses, and (5) 
Ineffability, or the difficulty or impossibility 
of describing the experience in words 
(Deikman, 1966). Some or all of these phe- 
nomena attend the profound alpha and 
theta EEG feedback training experiences. If 
the Trainer has personal experience with 
both culturally ordinary and mystical 
realms, then that Trainer can exemplify wis- 
dom, self-understanding, self-honesty, and 
love for the trainee. This is practical because 
it is most effective in aiding the growth of 
the trainee. Exemplification teaches and 
guides far better than mere words or techni- 
cal knowledge. If EEG feedback trainees 
begin to grow in their abilities of insight and 
perception and they see that the Trainer is 
insecure, opinionated, doctrinaire, or is 
struggling to suppress latent anger or fear, 
the trainee may be afraid to grow in the 
presence of such a Trainer, and will almost 
certainly not confide in such a Trainer about 
the details of his or her experience. Such a 
limited Trainer will thus never be told about 
the ecstatic experiences of the trainee, but 
even worse, such a Trainer may actually tar- 
nish or even inhibit such experiences. 



The BioCybernaut Training Process 

Trainees complete extensive personal logs and batteries of personality tests before and after their 7 consecutive days, of EEG feedback training. 
Electrodes are placed over at least 8 different locations on the head, at least 4 over each brain hemisphere. EEG activiy at each, site is amplified and filtered 
into 8 different brain wave frequency bands. The feedback system provides up to 16 different channels of auditory feedback from 16 different speakers, 
each with a differenlpitch and spatially separated to mimic the brain locaiions of the electrodes. Moreover, each auditory channel can contain linear combi- 
nations of up to 8 different types of brian activity. 

For best results, there are 7 consecutive days in the introductory Alpha One training, with 1 to 2 hours spent in auditory brain wave feedback dur- 
ing each day's session, which can last from 6 to 8 hours. Suitable baselines determine the starting point of learning control of this ability to increase and to 
reduce the target brain waves. Training in bi-directional control is essential for mental flexibility, and it accelerates the learning process. Each day of training 
includes computerized mood scales to reveal unconscious emotional blocks (fear, sadness, anger, guilt, etc.), which can literally "block" a person's alpha, 
thus slowing or preventing the person from learning alpha or theta, or whatever other target brain wavefs) there may be. 

Breakthrough experiences depend on the percentage of increases in brain wave changes that trainees are able to accomplish. For e<ample, a 
1 5% increase in alpha amplitude over the initial day's baselines brings useful insights, increased self-understanding and selfacceptanoe, and reduced anxi- 
ety/stress. A doubling or tripling brings transcendent illumination, massive insight, revelations about one's deeper purposes in life, and can bring profound 
changes in life direction and acceleration of growth. At the end of each feedback session, there is a daily depth interview with the Trainer to explore these 
experiences, to review and synthesize the brain wave data with the mood scale data, and to explore and assess the implications of all that has happened 
and all that has become known. 

Trainers must be intuitively gifted and possess a Transformational Perspective which sees unlimited potential within each trainee. After two months of 
very specialized training. Trainers are ready to assist trainees in expanding their choices in lie and in seeing more clearly the implications of their actions or 
inaction. Trainers provide clues, specially tailored to each individual's perceptual and cognitive processes, in how to achieve transcendental merging and how 
to recognize it in the feedback process when it begins to occur, and Trainers provide compassion and understanding during the process of awakening into 
the discovery that one's mind is ever so much larger than one had previously imagined. 
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The brain wave feedback process can 
produce experiences so profound and so 
outside the competence of most educated 
people in the West, that great care must be 
taken to screen, select, and train Trainers 
for this new field. My training process for 
Trainers, which has been evolving over 15 
years, requires two full months of training 
to learn the basics of this profound process, 
and only about half of the candidates 1 have 
been asked to train have achieved the nec- 
essary transformational perspective of a 
Trainer. Yes any nurse, or psychiatrist, or 
teacher can buy an EEG feedback machine 
and start training volunteers. But there may 
be some unexpected, even disagreeable, 
surprises in store for the Trainer and the 
trainees, and surely valuable opportunities 
will be missed. Optimizing the training 
process and the results seldom occurs by 
chance. It is not necessary to reinvent the 
wheel or to make the early learning mis- 
takes alone and unaided. 

Compwhm or Bkmawve Trmwg ud MaranoN 

Two of the themes which 1 have found 
most intriguing over the years have been 
(l) The relationship between meditation 
on one hand and alpha and other types of 
EEG feedback training on the other hand, 
and (2) How EEG feedback training could 
be used to accelerate and enhance the 
development of gifts of the mind. 
Creativity is one familiar and useful type of 
mental giftedness, and 1 was very interest- 
ed to study the relationship between alpha 
feedback training and increases in creativi- 
ty among a group of scientists. Before 
describing the details of studies done on 
these two topics, it could be useful to share 
with you the results of a thoughtful com- 
parison between meditation and EEG feed- 
back embedded in the procedural context I 
have developed and refined over 25 years, 
the Biocybemaut Process. 

In meditation, the signal 
is a subtle mind state and 
there is lots of noise. 

Brain wave feedback training has been 
shown to be effective on its own in a vari- 
ety of application areas. There are also a 
number of studies, which have been con- 
ducted with meditators, that show health 
and other benefits. Any such benefits of 
meditation which stand up to careful sci- 
entific scrutiny can probably be explained 
by and reproduced with the Biocybemaut 
Process because of the close similarity of 
the that process and meditation. 



Both procedures encourage the inter- 
vention of our higher cortical activities in 
controlling the autonomic response. Both 
are founded on the understanding of how 
changes in the body are brought about and 
both realize that the mind and body are 
intimately interconnected. Practitioners 
trained in each of these processes experi- 
ence significant reductions in the physio- 
logical parameters of stress and increased 
psychological maturity. 

Both processes create a sense in the prac- 
titioners that peace, tranquillity, and calm- 
ness come from within. Both processes lead 
to another complete level of consciousness, 
in which awareness is systematically expand- 
ed or increased under one's direct control. At 
a process level both are, or ideally should be, 
a continuous stream of awareness, which is 
one-pointed, in that the mind does not wan- 
der or shift around to different topics. 

However, it is in the subject and the 
method of the one-pointedness of the con- 
centration that there are major differences 
between meditation and brainwave feed- 
back training. In meditation, that which is 
the subject of attention and concentration 
is not reliably related to one's mind state or 
to one's consciousness. Some meditation 
methods instruct by directing the student's 
attention to a mantra — a word or phrase 
which is repeated endlessly. Alternatively, 
attention may be directed to the breath, to 
the sensory impressions, or there is an 
effort to attend to one's thoughts without 
judgment or emotion. All of these methods 
can be useful, but they are difficult for 
most people, and they are usually very 
slow processes, requiring long periods of 
constant mental attention, and offer very 
little internal feedback about how well one 
is doing. This lack of internal feedback in 
meditation is especially problematical in 
the important early stages of learning. 

Brain wave feedback is the key. In the 
Biocybemaut Process the trainee concen- 
trates on his or her actual brain waves. 
These brain waves underlie all types of 
awareness, both those which are conveyed 
by thoughts, and those processes of aware- 
ness which do not proceed through the 
use of thoughts. With brain wave feedback 
the trainee learns not only how to calm the 
mind, but equally or more importantly, the 
trainee also learns how to control those 
brain waves which underlie all mind 
states. With this deep control comes the 
ability to regulate one's response to senso- 
ry stimulation and stimulation by words 
and concepts, so that the brain wave 
trainee can defuse a stressor or a stressful 
situation from the outset, immediately and 
flowingly. One of the differences between 
the two processes is that in meditation one 
attempts, without the aid of any feedback, 



to witness one's thought patterns, whereas 
in the Biocybemaut Process one is aided 
by feedback of the exact brain waves that 
underlie and enable the thought processes. 

Signal to Noise Ratios. Both medita- 
tion and brain wave feedback can be use- 
fully compared using a signal detection 
analogy. In any signal detection applica- 
tion, the challenge is one of distinguishing 
the signal from the surrounding noise. 
Experts speak of the signal-to-noise ratio. If 
the signal is weak and there is a lot of 
noise, the signal is very hard to detect. This 
is the case in meditation, where the signal 
is a subtle mind state (a weak signal), and 
there is lots of noise. The noise in medita- 
tion can be acoustic noise like telephones, 
jets flying overhead, traffic rumbling by, 
people talking, even birds singing, and 
wind in the trees. But noise can also be the 
chatter of one's internal dialog, the urgings 
of one's desires or the reactions to one's 
aversions, or sensory distractions like itch- 
ing of the skin, aching of a muscle, or joint, 
or the churning of one's stomach. All these 
distractions, taken together, are the "noise" 
which makes it difficult to pay uninterrupt- 
ed attention to one's mind state (or one's 
breathing, or mantra). 

Through brain wave feedback, 
the mind is forced into aware- 
ness of its subde techniques 
for avoiding the calmness of 
the one-pointedness-of-mind. 

To assist in the process of meditation, 
instructions are usually given to reduce 
this noise. Meditation instructions typical- 
ly include (especially for beginners) 
retreating to a quiet place, turning down 
the lights, turning off the radio or televi- 
sion, and sitting very still. There are also 
instructions in meditation of how to pay 
attention to one's thoughts and feelings, to 
try and still these sources of "noise". But 
the instructions are often vague and diffi- 
cult to follow, even if one understands 
them. The mind is extraordinarily elusive, 
especially when one tries to pin it down. 
Try not thinking of, say a hippopotamus, 
for one minute. Even though you may not 
have thought of one for months, the 
moment you try not to think of hippos, 
they stampede or do ballets through your 
mind with unsuppressable vigor. This is a 
problem when trying to still the mind in 
meditation. Thoughts erupt like volcanoes 
and flow in unstoppable torrents of words, 
concepts, and ideas. 
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However, in brain wave feedback the 
same subtle signal is electronically detected 
as the electrical brain activity underlying 
the calm mind state. This subtle signal is 
then electronically amplified, or boosted, 
100,000 to 1,000,000 times and then used to 
control the loudness of feedback tones. In 
the Biocybemaut Process an effort is also 
made to reduce the noise by conducting 
this training in light controlled and sound 
proof rooms, so that the signal-to-noise 
ratio is enhanced from both ends. Both the 
signal is boosted and the noise is reduced. 
Every time the mind enters a calm state, 
even for a fraction of a second, the technol- 
ogy detects this shift and instantly turns on 
a tone. Thus the person is notified of his or 
her success in that moment (immediacy of 
feedback). With such feedback, there is a 
rapid increase in the probability of the 
mind entering, and staying longer in, the 
desired state. Since trainees get feedback on 
how well they are doing, they rapidly 
become better at entering the desired mind 
state, by learning how to control the under- 
lying brain wave state out of which their 
experience [the mind state] arises. 

Unfortunately, in meditation, there is 
very little feedback. And at the beginning 
of meditation there is virtually NO FEED- 
BACK. Only when meditation is done very 
well are there shifts in one's subjective 
experience. These shifts are often subtle 
and are not noticed until one has sustained 
the desired mind state for a long time. This 
is difficult or impossible for most begin- 
ners. As any teacher knows, students need 
the most guidance at the beginning of their 
learning. In meditation, one's guidance (or 
subjective feedback) occurs mostly at the 
end of the process, after one has become 
skilled at the process. This is one of the 
reasons why meditation has such a high 
drop out rate and why the learning process 
can take many decades. 

Most meditation also fails to acknowl- 
edge or to assist people with overcoming 
the mental and emotional blockages which 
prevent the mind from entering into deep 
states of calmness. It is hoped that medita- 
tion itself will do the necessary mental 
housecleaning. And (with 20, 30, or 40 years 
of regular daily practice) meditation will 
sometimes do this. But many of the people 
in greatest need of the benefits will not per- 
sist long enough to gain these benefits, 
especially without much feedback on their 
progress. Even many normal, well-adjusted, 
busy people will not persist in such a slow 
process, with such a long delayed payoff. 

The mental obstacles which stand 
between each of us and a transcendent con- 
sciousness include our attitudes, attach- 
ments, aversions, self conceptions, and our 
thought processes which have been trained 



from childhood on to be compulsively 
active. These obstacles are hard to over- 
come by repeating a mantra, or attending to 
one's breathing, or even trying to pay atten- 
tion to one's ever shifting thoughts. 

The Biocybemaut Process includes com- 
puterized mood scales and depth interviews, 
on a daily basis, to bring the trainee into a 
clear awareness those inner obstacles of 
anger, fear, guilt, sadness, and all the attach- 
ments and aversions and posturing of one's 
ego. This information is then combined with 
the brain wave feedback process to focus the 
trainee's efforts in exactly those areas which 
are in the greatest need of conscious atten- 
tion. The feedback signals are provided on 
those brain activities which are most inti- 
mately related to the thought processes and 
the attachments which must be worked on 
if one is to move toward discovery of a larg- 
er conscious awareness. Compulsive think- 
ing, like choppy waves upon a lake, prevents 
one's awareness from penetrating into the 
depths. Thinking, at least at the level of ego- 
based conceptual thought, is an antagonist 
of one's alpha brain activity. This natural 
antagonism enables brain wave feedback to 
provide an accurate assessment (feedback) 
of one's increasing mental calmness and 
control, as one's alpha waves increase in 
prevalence and strength. 

The Zen acceptance of sensory 
input . . . would seem more 
compatible with the sensory 

processing requirements of the 
alpha feedback setting. 

Learning Liberation. In learning to still 
the mind, the feedback presentation of 
alpha activity provides an unambiguous 
record of, and spur to, one's progress. In 
the brain wave feedback situation, the 
mind is thrown back in on itself by having 
its strongest sensory input (the feedback 
tones) being controlled by the brain activi- 
ty itself. All sensory distractions unrelated 
to the brain's own activity have been so 
reduced or eliminated that the only thing 
for the mind to attend to is itself, as 
indexed by the brain waves. Thus the mind 
is thrown back in upon itself and becomes 
its own object, thereby blurring the line 
between subject and object of conscious- 
ness (ie. merging), and dissolving the dual- 
istic mind state which puts people "at the 
effect of" events of change (stressors). By 
thus freeing the mind, there are no longer 
over-reactions (sympathetic responses) and 
under-reactions (para-sympathetic respons- 



es) of the central nervous system, and the 
person then enjoys the benefits of an unin- 
terrupted natural state of health and well 
being (homeostasis). 

Through brain wave feedback, the mind 
is forced into awareness of its subtle tech- 
niques for avoiding the calmness of the 
one-pointedness-of-mind. But there is no 
requirement or compulsion to change, 
because the trainee can chose either to 
ignore or to develop the insights thereby 
obtained. If the trainee chooses to ignore, 
then the alpha scores stop increasing and 
he or she may give the excuse of being 
bored (one of the Five Hindrances: drowsi- 
ness, distractibility, doubt, boredom, and 
laziness). If the trainee chooses develop- 
ment and growth, then the alpha contin- 
ues to increase and the dualistic state 
wanes as the trainee leams the calmness 
and the one-pointedness of mind which 
leads toward liberation. 

Liberation can mean freedom from the 
automatic stress response. It can also mean 
liberation from addiction, chronic pain, 
eating disorders, high blood pressure, 
stress and anxiety, psychoses and neu- 
roses, learning disabilities, and age-related 
limitations on cognitive and physical func- 
tions. All of these benefits are really 
byproducts of learned improvements in 
central nervous system functioning. All of 
the benefits shown by scientifically accept- 
ed meditation studies are also likely to be 
available through the Biocybemaut 
Process; however they are likely to be 
available faster and easier and for a much 
greater range of people, who would never 
try or persist long enough at meditation. 

Alpha Feedback Training May 
be a Closer Parallel to Zen 
Than to Yoga 

Any comparison of alpha feedback 
training to meditation results must take 
note of the differences between Zen and 
Yoga meditation. Yoga meditation has long 
been known to increase alpha activity 
(Wenger & Bagchi, 1961; Anand, Chhina, 
& Singh, 1961). The same is true of Zen 
meditation (Kasamatsu & Hirai, 1966; 
Hardt, Timmons, Yeager, & Kamiya, 1976). 
Advanced meditators showed the patterns 
of beginners and intermediate meditators 
but also showed a third pattern, which 
appeared in the deepest portion of their 
meditations: the emergence of rhythmic 
theta waves, unlike the theta of drowsi- 
ness. These rhythmic theta waves alternat- 
ed with slowed down alpha waves. It was 
as though the slow alpha had slowed in 
frequency sufficiendy be considered theta 
activity (which is 4-7 Hz), because the 
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rhythmic theta waves had the morphology 
of alpha waves: they occurred in spindles 
of successive waves and waxed and waned 
in amplitude just like the spindles or wave 
packets of alpha waves. 

Alpha Blocking. One important insight 
into differences between Zen and Yoga 
meditation is what happens to the alpha 
waves in the brain of the meditator when 
you disturb the meditator. In a non medi- 
tator with alpha present, a disturbance 
causes the alpha to "block" or to disap- 
pear. After a short while the alpha comes 
back. If you make the same disturbance 
(say a click sound) again and again, even- 
tually the alpha of the non-meditator does 
not block any more. It has habituated to 
that particular disturbance. 

Only advanced Zen medita- 
tors showed theta activity. . . 
and yet the seven-day 
alpha feedback trainees 
showed the same result. 

There are substantial differences 
between Zen and Yoga in the alpha block- 
ing response to stimulation, which have 
been known for a long time (Anand, et al. 
1961, and Kasamatsu & Hirai 1966). These 
EEG differences (no alpha blocking in 
Yogic Samadhi, and continued blocking 
without habituation in zazen) suggest 
comparisons with differences in Zen and 
Yoga philosophies. Yoga philosophy is 
more likely to deny or devalue external 
reality in favor of the "real" or superior 
reality within. The external world has litde 
or no effect on the Yogi's EEG. This is con- 
sistent with the beliefs of Yogic philoso- 
phy, in which the external world is held to 
be mere illusion, or maya in Sanskrit 

Zen philosophy, on the other hand, 
seeks to bridge the inner and outer worlds, 
neither denying nor asserting the reality of 
either the inner or outer worlds. Yoga 
meditation is done eyes closed in most tra- 
ditions, and the mind is fully absorbed 
with inner events, to the exclusion of the 
outer world of the senses. On the other 
hand, Zen is typically done with the eyes 
half open, downcast, with soft focus (ie. 
blurred or defocused vision). This visual 
strategy could help Zen bridge the gulf 
between inner and outer worlds. These are 
important clues in determining which of 
these two meditation traditions is more 
like alpha feedback training. The Yogic 
absorption into inner experience would 
tend to ignore stimuli from the world of 
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the senses, including even feedback 
sounds (and scores) which are used to sig- 
nal or give feedback about presence of 
alpha waves. On the other hand, the Zen 
acceptance of sensory input (even distrac- 
tions), and their integration into a steady 
inner awareness, would seem more com- 
patible with the sensory processing 
requirements of the alpha feedback setting. 
It would therefore seem more suitable to 
compare the alpha feedback changes to 
those seen in Zen mediation. 

When taken together, the studies of 
Kasamatsu and Hirai (1966) and Hardt, et 
al. (1976), show four significant features of 
Zen EEG changes: 

[1] Control subjects show no alpha 

increases, 
[2] Beginner Zen subjects show 
increased alpha amplitude mainly at 
the back of the head (occipitals), 
[3] Intermediate Zen subjects show 
increased alpha amplitudes which 
spread forward on the head, and 
which slow in frequency, 
[4] In the Zen studies, beginners showed 
increases of alpha activity, primarily at 
the back of the head. Intermediate 
meditators showed the beginners 
changes plus increases of slow alpha 
and a forward spreading of alpha from 
the alpha origin at the back of the 
head These rhythmic trains of theta 
EEG, which are morphologically differ- 
ent from the individual wicket shaped 
theta waves seen in drowsiness. The 
theta wave criterion is a stringent one 
for alpha feedback to meet, since only 
advanced Zen meditators with 21-40 
years of meditation practice showed 
these theta waves. 

To obtain an alpha feedback group for 
comparison with the Zen meditators, the 
records of 17 alpha feedback subjects were 
selected at random from my University 
data base of EEG alpha feedback training. 
Selection criteria included right handed- 
ness and at least 7 days of alpha feedback 
training. Both men and women were repre- 
sented. All subjects were volunteers, who 
did not have any prior meditative practice, 
Zen, Yoga, or otherwise. Their group 
results are shown in the following figure, 
which shows all eight head sites and the 
eight EEG filters employed at each site. 

All 8 head sites (Ol, 02, C3, C4, T3, T4, 
F3, F4) showed significant [p<.05] increases 
of both broad band alpha and slow alpha. 
In addition, there were significant increases 
of both fast theta and slow theta at the two 
Frontal sites (F3 & F4), and the levels of sig- 
nificance of the theta increases were all 
higher than p< .01 , with the highest levels of 



significance (pe.0025) seen in the fast theta, 
which is closer to the alpha frequencies. 

It is quite remarkable that all 8 head 
sites showed significant increases of both 
broad band alpha and of slow alpha activi- 
ty. Remarkable for two reasons: 

( 1 ) Only 4 of the 8 sites were feedback 
sites (Ol, 02, C3, C4), so only half of the 
head sites provided feedback signals to 
the subjects, suggesting extensive gen- 
eralization of the feedback increases of 
alpha, and showing that the use of four 
channel feedback was preventing the 
development of localization-of-control 
to those head sites near the feedback 
sites. This is a predicted result of using 
multiple simultaneous feedback sites 
(Hardt, 1974, 1990). 

(2) In Zen meditation it took 6-20 years of 
practice to reach the stage of increases 
in slow alpha and of the alpha spread- 
ing forward toward the frontals. Zen 
Beginners with 0-5 years of experience 
did not show either the slowing or 
anterior spreading alpha activity. 

Twenty Years of Meditation in Seven Days of 
Brainwave Training? 

Technology speeds things up, and EEG 
feedback may accelerate the processes of 
intense concentration, inner focus, and self 
control seen in Zen meditation. One further 
consideration: the subjects' frontal theta 
increases. Only those advanced Zen medita- 
tors with 21-40 years of experience showed 
theta activity in their meditation records 
(this theta alternated with their slowed 
alpha activity) , and yet the 7 day alpha feed- 
back trainees showed this same result 

Getting into the Zone. Future alpha 
and theta feedback studies may well see 
benefits in design, execution, interpreta- 
tion, and application from greater under- 
standing of Zen philosophy, Zen practice, 
and the Zen progression of mind states 
from Beginner's mind, through kensho, 
culminating in satori. There are many 
practical applications of such skillful con- 
trol of one's mind. For example, Allman 
(1992) has shown how peak performance 
in sports is preceded by an increase in 
alpha brain waves, especially in the left 
hemisphere. Learning to extend one's 
moments of peak performance (what ath- 
letes call staying in the "Zone") through 
properly designed programs of EEG feed- 
back training is now a realistic goal of 
alpha feedback training. Slightly more dif- 
ficult, is the goal of learning how to enter 
the "Zone" whenever peak performance is 
required. Attainment of these goals 
promises the rewards of peak performance 
for sports, business, science, education, the 
arts, and perhaps in every area of human 



PDF Version provided by MindPlace www.mindplace.com 



PDF Version provided by MindPlace www.mindplace.com 




endeavor where people are in search of 
excellence and are striving for mastery. 

Creativity Increases Linked To 
Alpha Feedback Training 

Creativity is an area of personal excel- 
lence, mental giftedness, and mental mas- 
tery, and it is of profound importance cul- 
turally, figuring as a principle component 
of international competitiveness and eco- 
nomic success for countries and for indi- 
viduals. The key question is whether learn- 
ing alpha increases through feedback 
training will increase creativity. 

The creative process has four stages: 
Application (learning the information and 
problems in a field), Incubation (letting 
acquired knowledge gel), Inspiration (flash 
of insight, creative synthesis, Aha experi- 
ence), and Elaboration (polishing and test- 
ing). 1 believe that alpha feedback training 
is most relevant to the Incubation and 
Inspiration stages of the creative process. 
Colin Martindale and his associates have 
provided both good and bad writings on 
alpha and creativity. The good is found in 
enlightening background reports (1973, 
1977, 1978, 1984), and the bad is found in 
confusing and badly designed alpha feed- 
back studies of creativity (1974, 1975). 

Creative versus Non-Creative Alpha. 
Martindale's excellent background reports 
show that highly creative people differ 
remarkably from normal people in their 
EEG alpha activity. When told to rest 
(baselines), the minds of creative subjects 
remained activated. At rest they actually 
showed less alpha than non creative sub- 
jects, who did relax and whose brains 
deactivated, in resting conditions. On the 
other hand, when given creative problems 
to solve, creative subjects shifted their 
brains into high alpha in order to solve the 
problems quickly and creatively. Non-cre- 
ative subjects made no such upward shifts 
in alpha, and actually decreased their 
alpha if they concentrated. Non-creative 
subjects blocked alpha (meaning alpha 
went away) on all types of cognitive tasks, 
but creative subjects blocked only on tasks 
not allowing for creativity, and actually 
increased alpha during tasks calling for or 
allowing creativity. Creative subjects 
showed higher alpha during the 
Inspiration phase of the creative process 
than they did during the following 
Elaboration phase. During creative perfor- 
mance tasks, creative right handed sub- 
jects showed increases of left hemisphere 
alpha. Non-creative right handed subjects 
did not show this shift to left hemisphere 
alpha during these creative performance 
tasks. Intriguingly, this increase of left 



brain alpha is also reported prior to peak 
performance in golfers putting, archers 
and gunners shooting, and basketball play- 
ers at free throw (Allman, 1992). 

Alpha and Creativity: A Controlled 
Study. Given these remarkable alpha dif- 
ferences between creative and non-creative 
people, it is natural to ask, "Does alpha EEG 
feedback improve creative performance?" 
To answer this question, I conducted a 
study which used a control group in addi- 
tion to Pre-and Post- feedback tests of cre- 
ativity to see if creativity could be increased 
through alpha feedback training. Both the 
alpha feedback and the control groups 
were also given Pre- and Post- tests of sub- 
jective stress, and were also monitored Pre- 
and Post- for stress responses using the 
peripheral physiological modalities of EMG, 
EDR, heart rate, skin temperature, and res- 
piration rate. There were seven experimen- 
tal subjects who were all scientists at the 
Stanford Research Institute (SRI), who vol- 
unteered for a pilot program of EEG alpha 
feedback training. There were also six con- 
trol subjects who were corporate profes- 
sionals, also from Silicon Valley, approxi- 
mately age matched, who volunteered for 
biofeedback training. All subjects were vol- 
unteers, who had two physiological stress 
tests, one at the beginning of the week 
[pre-training for the alpha group] and a 
second one at the end of the week [post 
training for the alpha group] . Between their 
two stress tests the control subjects simply 
did their normal daily routines. 

On the first day of alpha 
training, one of the scientists 
experienced a breakthrough 
insight on a difficult prob- 
lem in his research. 

There were some remarkable results. On 
the first day of alpha training, during the 
alpha enhancement feedback, one of the 7 
SRI scientists experienced a breakthrough 
insight on a difficult problem in his 
research. In fact, he had been struggling 
with this problem for several years. He was 
so eager to apply his new insights to his 
research immediately (Elaboration), that he 
dropped out of training at the end of the first 
day, leaving only 6 SRI experimental alpha 
feedback subjects. He had gotten the benefit 
he wanted in just one day of alpha feedback 
training, even though he was thereafter lost 
to the research study. 

The first step of data analysis compared 
experimental and control groups on their 



Pre-tests to see how well the two groups 
were matched (significance is p<.05). The 
two groups were very well matched on all 
three types of Pre-tests (Creativity, Subjective 
stress, the Signals of Stress Inventory [SOSI], 
and Physiological stress measures) . 

The second step of data analysis com- 
pared experimental and control groups on 
the Post training-tests to detect possible 
influences of alpha feedback training 
through changes in creativity of ideas, ver- 
bal fluency, subjective stress, and physio- 
logical measures of stress. 

Creativity Results. Creativity scores 
(Ideational Fluency) in the alpha feedback 
group increased dramatically after 5 days 
of alpha training. This increase was highly 
significant (paired t=5.3057, df=5, p<.004). 
The control group had no significant 
changes up or down. 

Subjective Stress Results. Stress 
scores on the SOSI decreased an average of 
57.6% for the alpha feedback group in the 
course of their alpha training. This alpha- 
related stress reduction was very highly 
significant (paired t=6.636, df=5, p<.00l). 
The control group, after just waiting for a 
week, had an average 5% increase in SOSI 
scores, which was not significant. 

Physiological Stress Test Results. 
Electro-Dermal Response (EDR) was select- 
ed for analysis, as it discriminated most 
clearly. The alpha group and the control 
group showed significantly different EDR 
reactions after the intervening week. In 
four different conditions the alpha group 
showed declines in EDR stress responses, 
while the control group showed increases. 
These distinguishing conditions were: 
Emotional stress (t=2.8037, df=10, p<.02), 
Auditory Startle stress (t=2.4024, df=10, 
p<.05), and both of the rest conditions in 
the stress test, First Rest condition 
(t=3.0578, df=lO, p<.02), and Final Rest 
condition (t=2.8603, df=10, p<.02). 

This study, by itself, suggests that there 
are at least two different categories of ben- 
eficial results from feedback training to 
increase EEG alpha: increased creativity 
and reduced anxiety. 

Conclusions. How do we interpret these 
remarkable findings? The highly significant 
increase in creativity of ideas (Ideational 
Fluency) in the alpha feedback group sug- 
gests that it may be possible for a wide range 
of people to become more creative. 

If supported by further studies, this 
finding could have exciting implications 
for the conduct of daily life, and the devel- 
opment of human culture. The U.S. 
Congress has designated the 1990s as "The 
Decade of the Brain", recognizing that the 
brain, and the development of the mind, 
have become the new frontier of human 
exploration. Some societies, like Germany 
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and Japan, are quick to adopt new process- 
es that promise better performance and 
greater perfection. They will certainly rec- 
ognize the potential of this EEG feedback 
process to improve their most valuable 
resource, the minds of their people. Other 
societies may suffer competitive disadvan- 
tages and economic decline to the degree 
that they lack the resources and the vision 
to make this technology and process 
broadly available to their citizens. 

We now have the opportunity and the 
responsibility to integrate four significant 
recent discoveries regarding EEG training. 
These four findings will figure significandy 
in our future success at all levels ranging 
from our individual success to our national 
and cultural success and our success as a 
species confronting problems of global 
change, which require responses which are 
rapid, creative, and wise. They are: 
1. Hardt & Kamiya's (1978) alpha feed- 
back report that learned increases in 
alpha will reduce stress and anxiety. 



2. Airman's (1992) report that certain 
patterns of increased alpha (and some- 
times theta) precede, and appear to 
enable, moments of peak performance. 

3. Hardt's recent (1993) findings that 7 
consecutive days of alpha feedback 
can produce patterns of EEG changes 
seen in the most advanced Zen medi- 
tators (both alpha and theta changes). 

4. Hardt & Gale's (1993) report that cre- 
ativity can be increased in scientists 
through alpha feedback training. 

Societies that rapidly adopt such tech- 
niques for their people, will clearly have 
great advantages over those that do not. 
But brain wave feedback process also has 
larger transpersonal benefits, and the 
growth and development of consciousness 
will immeasurably enrich both the individ- 
ual and society at large. The evolution of 
our species has become the evolution of 
our consciousness, as individuals and as 
cooperative groups of individuals ranging 



in size from the family to the nation states 
and the global community of humanity. 
The technology of brain wave feedback has 
the potential to become the nervous sys- 
tem of a Global Brain, in which each of us 
are akin to the neurons of our own brains. 
We are on an evolutionary journey, a 
quest for higher orders of functionality and 
a greater degree of oneness with other 
beings and with our planetary ecosystem, 
and with the whole of the manifested and 
unmanifested universe. Brain wave feed- 
back technology accelerates our journey 
and empowers our quest to understand 
and exemplify this Oneness. 

James Hardt, Ph.D. 
Biocybemaut Institute 
1052 Rhode Island St. 
San Francisco, CA 94106 
(415) 824-0688 
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Alpha-Theta 
Brainwave 
Biofeedback 



by Jonathan D. Cowan, Ph.D. 

The Many Possible Theoretical Reasons for Its Success 



Abstract 

A new neurotherapy, employing alpha-theta brainwave 
biofeedback preceded by imagery of desired personal 
changes, has been reported to produce profound personality 
and mood changes in substance abusers and other patients. 
This has raised questions about the theoretical 
mechanism(s) underlying the clinical improvements: Why 
should the new therapy be beneficial? What is the relation- 
ship of these brain rhythms to substance abuse? This paper 
includes an annotated list of a number of possible theoreti- 
cal reasons for these clinical gains, as well as a discussion of 
recent experimental evidence linking these brain rhythms to 
alcohol and other drug abuse. 

The rediscovery of brainwave biofeedback, particularly in its 
new application as alpha-theta training, has left many practitioners 
and researchers puzzled about its reputed power. Just a few years 
ago, the training of the EEG was restricted to a few diehards who 
knew its potential. The recent explosion of interest in this field, 
spearheaded by the work of Drs. Eugene Peniston and Paul 
Kulkosky (1989, 1990, 1991), has produced a rapidly expanding 
group of practitioners claiming remarkable results in treating a 
number of disorders: chemical dependence, post-traumatic stress 
disorder, depression, anxiety, multiple personality, panic, and eat- 
ing disorders, to name a few. In a recent article in the Association 
for Applied Psychophysiology and Biofeedback's newsmagazine, 
Biofeedback, Dr. J. Peter Rosenfeld (1992) raised the question of "the 
conceptual foundation of brainwave training effects", as well as 
other issues. To restate his questions more clearly: 

1. Why should alpha-theta brainwave biofeedback have a positive 
effect on alcoholism and other forms of substance abuse? 

2. What is the relationship of the alpha and theta rhythms to sub- 
stance abuse? 

Although I can see the remarkable success of this therapy in my 
own clinical work, from a scientific perspective, I can also under- 
stand why Dr. Rosenfeld and others are justifiably puzzled. I am also 
keenly aware that others postpone thinking about these issues at all, 
waiting for a larger number of controlled outcome studies. Although 



it is clear that additional clinical trials are very necessary, further con- 
sideration of Dr. Rosenfeld's questions will add to our understanding 
and thereby refine these studies. I have been thinking about these 
questions since I first read Peniston and Kulkosky's paper in May, 
1989, and visited Dr. Peniston that September. Since then, I have had 
a number of illuminating discussions about this with many others in 
the field, including Dr. Lester Fehmi, Dr. Joe Kamiya, Dr. Scott 
Lukas, and Dr. Peniston. 

The ideas and references that they suggested have helped me to 
understand that there are a large number of possible reasons for the 
success of this therapy. While it is clearly too early to decide about 
the relative importance of these reasons, I feel that it is important to 
put forward an annotated list of possible explanations, in the hope 
that it will stimulate dialogue, research, and improved therapeutic 
approaches. I would certainly welcome comments and discussion 
from others. 

Programming the Unconsciousness. This new neurotherapy — 
known as either alpha-theta training, Imagery and Attention 
Control Training, or (perhaps too vaguely) as neurofeedback, EEG 
or brainwave biofeedback — actually goes back quite a long time. 
The use of imagery and biofeedback involving both the alpha and 
theta states was first explored in the late 1960s by Dr. Elmer Green 
and his colleagues at the Menninger Foundation, who termed it 
"programming the unconscious" (Green & Green, 1986). 
Conversations with Dr. Green revealed that he had modified an 
approach to changing life patterns that he had excerpted from the 
ancient Yoga sutras: Hold the image of change firmly in mind as you 
quiet down both physiology and thought processes, and then 
release it without attachment. Dr. Green has discussed this 
approach at many Menninger Foundation courses on brainwave 
biofeedback, including one that Dr. Peniston attended. 



The results of the therapy have been 
remarkably positive and robust .... 



The essentials of alpha-theta training have been covered in detail 
by Dr. Len Ochs (Ochs, 1992). As originally performed by Dr. 
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niston, the nucleus of the training con- 
ted of 6-8 sessions of thermal biofeed- 
:k and autogenic training, followed by 30 
isions of evoked images (of personal 
inge) and alpha-theta EEG biofeedback, 
e sessions were typically performed 
ice a day, five days a week, on Veterans 



Administration Hospital inpatients. The 
training in hand warming, which was taken 
to a criterion of 94 degrees, was used to cre- 
ate an experience of mastery, as well as a 
state of relaxation that evidence suggests 
will also produce an enhancement of the 
patient's theta rhythm. Dr. Peniston used a 



standardized set of imagery instructions, 
which he varied slightly for different diag- 
noses (alcoholism, drug, abuse, post-trau- 
matic stress disorder, chronic pain, etc.). 
He then told the patient to "sink down" 
into a state just above sleep, keeping his 
mind quiet and his body still, while listen- 



Varieties of Alpha-Theta Biofeedback Training 



When a major innovation such as alpha-theta training is ini- 
tially discovered, the first clinicians who begin to use it are usu- 
ally an original and pioneering group. It's not surprising that 
each of them gives the approach his or her own twist, and that 
these variations gradually evolve over time. Differences in 
therapist training and patient population give rise to further 
innovations. As a result, there is already a wide spectrum of 
approaches which overlap to differing degrees. The common 
factor is that they all use brainwave biofeedback designed to 
increase the output of the alpha and theta frequency ranges. 

Equipment. The first papers by Drs. Green, Peniston, and 
Kulkosky all used the RE1 biofeedback instrument, which had 
only one channel of input and very limited capabilities. It is 
set up to sound a specific tone when the patient's alpha output 
goes over a pre-defined threshold level of voltage, and differ- 
ent tones when the theta or beta levels exceed their thresholds. 
(The beta tone was not used for alpha-theta training.) Setting 
the appropriate threshold levels for each patient is very tricky, 
and monitoring progress is complicated by changing thresh- 
olds. There is an alternative approach — proportional biofeed- 
back— in which the volume (or the pitch) of the sound is set 
to vary with die alpha or theta voltage output. It contains 
more information than a simple on or off signal, and generally 
produces quicker training. Some of the early EEG biofeed- 
back machines had this option. Dr. Les Fehmi's BioFeedback 
Computers Model 5000 ingeniously combines both approach- 
es to produce proportional feedback above a user-variable 
threshold. The information from this type of feedback is far 
less affected by changing threshold, but still retains the 
encouragement that the patient derives from turning the tone 
on. More recently, highly flexible computer-based EEG 
biofeedback instruments, such as the Lexicor, have made an 
even wider variety of approaches possible. Some clinicians, 
myself included, now customize the feedback to the patient, 
by adjusting proportions, thresholds, and frequency ranges. 
These adjustments can be based on the Brainmap, a multi- 
channel full-color display based on the quantitative analysis of 
the EEG. These sophisticated Instruments can also be set to 
reject movement artifacts, and/or to produce one feedback 
sound, based on a linear combination of alpha and theta out- 
put They may also be programmed to base the feedback on 
the ratio of two bands-^such as alpha to beta, or theta to beta. 



Imagery. The instructions to produce the images are read to 
the patient before asking him to "sink down" into the theta state 
and turning on the alpha-theta biofeedback. Although Dr. 
Peniston developed a set of imagery instructions for substance 
abuse treatment, he did not publish them in any of his articles, 
choosing instead to encourage clinicians to attend training 
classes concerning the entire protocol before divulging these 
"magic words" Perhaps because of Dr. Periston's reluctance, 
there are various versions of these instructions for substance 
abuse. For other diagnoses, such as multiple personality disor- 
der and post-traumatic stress disorder, a number of clinicians 
have written different imagery instructions. Some clinicians 
don't use any imagery instructions at all. 

Obviously, there have also been variations in the number of ses- 
sions for each patient, ranging from 20 to 50 or more. Some thera- 
pists have used sessions with more than a half hour of biofeedback. 

Processing Experiences. The biofeedback training at the 
Menninger Foundation, in which Dr. Elmer Green taught the 
original version of the technique, also featured a method for 
helping clients to process any abreactive material that surfaced 
during the session. The method encourages the patients to free 
associate and to seek their own meaning for the images that sur- 
faced. Many therapists have remarked that patients are far more 
able to do this kind of integrative work after the alpha-theta 
training than with other therapy. Clinicians such as Tom Allen 
have extended this approach to a more complete, very slowly 
paced conversation with the patient, while they are doing the 
brainwave biofeedback. By monitoring the patient's electroder- 
mal responses and the EEG, these clinicians can delect when the 
patient is encountering difficult material and work with them to 
integrate the experience. 

Light — Sound Entrainment/Disentrainment. Most of the 
remaining variations began by combining other modalities with 
alpha-theta naming. One of the obvious additions to an EEG 
biofeedback protocol, light/sound (LS) therapy, actually preced- 
ed the wave of interest in alpha-theta by many years. Dr. 
Fehmi's BioFeedback Computers 5000 produces pulsating 
sounds and triggers a strobe unit to flash in synchrony with the 
filtered brainwave output The LS output was designed with the 
proper phase delay to reinforce the brain's output during the 
next wave cycle, arid keep the brain firing at the same I 
Dr. Fehmi typically sets the center frequency for his filter at 7.( 
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ing to the biofeedback tones. The two tones were triggered if the 
occipital (Ol) alpha or theta amplitudes went above a preset thresh- 
old. Alpha and theta were trained simultaneously, not sequentially, 
as Ochs (1992) stated. The simultaneous training, in combination 
with the instructions, results in the production of alpha rhythms 
that are primarily at the lower end of the alpha frequency range. A 
trainee will typically spend several minutes producing predomi- 



cycles per second, right at the crossover point between alpha and 
theta, during his Open Focus Training. Dr. Fehmi indicates that 
he has consistently obtained very positive changes from this 
method in 10-15 sessions, by substituting the images of Open 
Focus Training, performed during the biofeedback, for the pre- 
feedback imagery of the patient's new intentions. Other clini- 
cians, notably Dr. Len Ochs, have devised brainwave biofeedback 
systems in which they attempt to use LS, pulsating at slightly 
below the dominant EEG frequency, to gradually slow the brain 
state to the theta frequency range. 

After 1 changed from using the BioFeedback Computers 5000 
to the more flexible Lexicor, 1 added LS to my alpha-theta proto- 
col by programming a DAVID Paradise to gradually decrease its 
stimulation frequency. I start the LS stimulation during the 
autogenic training phase that (in my procedure) precedes the 
alpha-theta training. I tum off the sound during the imagery 
portion. After the instructions, 1 replace the DAVlD's audio with 
a tape featuring music and binaural beats, mixed with the feed- 
back sounds. Other clinicians have also preceded the imagery 
instructions with various types of deep breathing, relaxation, 
sensory awareness, and autogenic training. 

Suggestions. There are a number of ways to include hypnotic 
techniques in the alpha-theta training. I have embedded hypnotic 
suggestions in the music that the patient hears while he is doing 
the feedback, encouraging him to remember the new intentions 
and images. In collaboration with a hypnotist, 1 developed a brief 
(three session) therapy called "hypnoneurofeedback" for weight 
loss and other problems. After some deep breathing and relax- 
ation training, the hypnotist uses a 20-30 minute script designed 
around the patient's problem, while the patient is also stimulated 
by LS. This is followed by the alpha-theta biofeedback and the 
tape I previously described. 

All of these creative approaches are very intriguing, and many 
are quite promising, when combined with the proper therapist 
and patient population. However, none of these variations have 
as yet withstood the tests of time and scientific rigor. 1 certainly 
hope that a group of interested clinician/researchers will put 
together the time, patients, and resources to properly test these 
new neuro therapies. 

Jonathan D. Cowan 



nantly low alpha rhythms, before this drops out and somewhat 
increased theta amplitudes supervene. From there, the course of the 
30 minute biofeedback experience is highly variable, as are the sub- 
jective reports. As Dr. Ochs indicated, each clinician who has 
employed this protocol has added his or her own variations. Some 
of them are described in the accompanying sidebar. 

Remarkable Effects. Despite this inconsistency, the results of the 
therapy have been remarkably positive and robust among patients 
who have completed the recommended number of sessions. Some of 
the evidence for its effectiveness was put forward at a symposium at 
the recent AAPB meeting in Colorado Springs. An informal meeting 
of practitioners at the same conference produced reports of about 
80% short-term effectiveness with over 300 patients in the wide vari- 
ety of conditions listed above. Dr. Peniston's efforts accounted for 
about 180 of these patients, whose success has been followed up for 
2-4 years. The network of therapists that 1 have talked with about this 
particular technique reports a similar pattern in a much larger num- 
ber of patients. There is also a partial overlap with other successful 
methods of EEG biofeedback therapy with a much longer track 
record, including the numerous practitioners trained over the years 
by Dr. Lester Fehmi, Dr. Thomas Budzynski, the Menninger 
Foundation, and several others. On balance, I should also point out 
that there are real practical difficulties in providing enough encour- 
agement for patients to complete this therapy in an outpatient set- 
ting, as Dr. Ochs discussed in great detail. However, there are modi- 
fications and additions to the therapy that produce major gains in 
the first few sessions and thereby improve compliance. 

To start the list of reasons where the therapy begins, with ther- 
mal biofeedback, is to review territory familiar to most biofeedback 
clinicians. Clearly, thermal biofeedback, coupled with autogenic 
phrases, can be very relaxing, thereby relieving stress that the 
trainee has accumulated. Teaching the student how to achieve this 
relaxed state does create a perception of self- mastery over stress, 
which can be healing in itself. It is probable that if the 6-8 sessions of 
this training were extended by 30 more, additional gains in relax- 
ation and mastery would be forthcoming. Would these gains be suf- 
ficient to account for the effectiveness of Peniston's approach? This 
is a researchable question. To confound the issue, these reasons for 
success should also apply to learning comrol of the low alpha and 
theta brain rhythms, but perhaps the latter task produces an even 
more profound experience of relaxation and mastery. 

Mental Rehearsal: Images of Change. In an Association devot- 
ed to biofeedback and psychophysiology, it is easy to overlook the 
importance of the imagery instructions given prior to the EEG 
biofeedback in each session. In private conversations, Dr. Peniston 
has consistently emphasized the importance of evoking these 
images of personal change. The imagery instructions used here pro- 
vide mental rehearsal of new intentions and images of positive alter- 
natives to unwanted responses, such as drinking alcohol. The 
instructions are repeated without variation in each of the 30 ses- 
sions. This degree of massed practice and rehearsal may be very 
valuable in healing, in and of itself. 

The power of alpha-theta training may be 
partly due to inputting images and sugges- 
tions in such a way that they bypass the 
conscious mind .... 



From the viewpoint of learning and memory, the repetition of 
intentional images or visualizations is quite different from a series of 
guided imagery experiences. It is much more likely to reinforce 
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learning and produce the over-leaming of the particular response 
that is important in creating personal change. In fact, finding ways 
to evoke the same images several times in each session may be very 
useful in decreasing the number of sessions necessary for successful 
alpha-theta therapy. Adapting some of the characteristics of effective 
visualization discussed by Dr. Patricia Norris (1989) to this therapy 
should also increase its effectiveness. To achieve this, I make sure 
that each of my students is deeply involved in writing his or her 
own script to evoke imagery. 

These images of personal change are experienced in a relaxed 
state, followed closely by the affect induced by alpha-theta biofeed- 
back, which is usually very pleasant. This forms an association 
between the images and pleasant affect which is repeated 30 times 
throughout the course of therapy; the well-learned association 
between the two should make the new intentions and behaviors 
seem more desirable. 

The power of alpha-theta training may be pardy due to inputting 
images and suggestions in such a way that they bypass the con- 
scious mind, thereby benefiting from the lack of interference from 
adult disbelief and disempowerment. 

Before setting forth the rest of the reasons associated with the 
feedback of the alpha and theta rhythms, it is important to clearly 
establish the distinction between brain rhythms and brain states. 
The underlying configuration of psychological, neurological and 
biochemical activity, which may shift from moment to moment, is 
the brain state, state of consciousness, or, more precisely, state-con- 
text (Kiefer and Cowan, 1979). I prefer our terminology because it 
emphasizes the fact that elements of context, particularly cognitive 
patterns, also influence the neural background on which experi- 
ences are encoded and stored in the brain. The impairments of 
retrieval produced by changes in state and cognitive context are 
both consequences of the shift in neuronal background in effect at 
storage and retrieval, and are therefore nearly impossible to sepa- 
rate. I believe the term state-context-dependent retrieval is a more 
accurate description of the phenomenon than the original term, 
state-dependent learning. 

The EEG is but one of a number of multiple converging indicators 
of state-context, as Dr. Joe Kamiya is fond of pointing out. The mul- 
tiple rhythms of the EEG are often overlaid on one another at the 
same time; the amplitudes, frequencies, and phase relationships of 
these rhythms presumably have some connections to the underlying 
brain state-context. However, comments such as those indicating 
that a student is "in the theta state" when he is practicing the aug- 
mentation of his theta rhythm grossly oversimplify a highly com- 
plex reality. There are a number of problems with this all too conve- 
nient approach: 

1. The theta rhythm itself is not a unitary phenomenon. 
Undoubtedly, there are important distinctions relating to the 
meaning of different frequencies, waveforms, and electrode 
sites, especially if pathological EEGs are also considered. 

2. There probably are multiple underlying state contexts which 
characteristically produce large amounts of theta activity at a 
particular electrode site. These state-contexts have evolved dif- 
ferently in each person, shaped by many factors in the individu- 
al's developmental history. More on this later. 

3. One should not confuse the rhythm that the therapist is attempt- 
ing to train with the pattern of rhythms that the student is pro- 
ducing at the moment. This is particularly troublesome if he is 
being trained by turning on a sound when he is above an arbi- 
trary threshold, which the therapist can change at whim. 
Without looking at the whole pattern, it is impossible to assign a 
meaning to producing a certain percentage of theta above thresh- 
old. It is often difficult even if you can see the whole pattern. 
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It is probably more accurate to state that EEG rhythms roughly 
reflect one or several dimensions of the focusing and deployment of 
the student's attention, ranging from the relatively narrow focus 
associated with some predominantly beta rhythms to the more 
open or even diffuse attention, divided among multiple objects, 
characteristic of low alpha dominance (Fritz & Fehmi, 1982). 

By training the student to produce more or less of these brain 
rhythms, we are actually doing something far more complex: 
Teaching him to perceive and control a number of different transi- 
tions among his own unique state-contexts, which differ among 
themselves in the amounts of each of these rhythms that they pro- 
duce. We are training the student to activate certain of these state- 
contexts by instructing him to emphasize certain rhythms. In some 
cases, we are also teaching him new state-contexts, and their dis- 
tinction from other previously learned ones. 

Patients report a greater ability to "let go" of 
unwanted thoughts and feelings. 

One possible reason for the success of this therapy is that we are 
training the student to better control many of his transitions between 
his unique state-contexts, by teaching him how to control the way he 
focuses and deploys his attention. Certain types of state-contexts may 
only be activated if attention is focused and deployed among possible 
objects in a characteristic manner, one associated with the predomi- 
nance of certain brain rhythms. For example, it may be easier to acti- 
vate or stabilize a state-context in which one is narrowly focusing on 
anxious thoughts and feelings, as well as the associated events and 
memories, if the predominant brainwave rhythm is beta. 

Parenthetically, there may be a more direct way of measuring the 
student's ability to produce appropriate transitions between brain 
rhythms. One problem with current approaches is that we rarely 
train complete control, in that we omit teaching them how to turn 
off these rhythms. Dr. Kamiya did this in his early work with alpha 
training, in which he alternated between two minutes of alpha 
enhancement and two minutes of suppression. With our current 
technological riches, it would be a simple matter to devise a pro- 
gram that measured how quickly an individual could make transi- 
tions back and forth between predominant rhythms. By quantifying 
this latency, we may be able to develop a training outcome measure 
with greater validity. By training the student to produce quick tran- 
sitions between brain rhythms, we may also be able to train them to 
improve their ability to transit between some of their underlying 
state-contexts — those that typically produce the changes in brain 
rhythm and the consequent biofeedback. 

Dr. Martin Wuttke's article (1992) sets forth a related reason for 
the success of alpha-theta therapy — the development of the "wit- 
ness" consciousness through training these transitions. "With train- 
ing you eventually develop the ability to consciously observe and 
witness internal and external stimuli, without judging or 
thinking.. .This skill brings with it a new volition in regard to cogni- 
tive processing." (1992, p. 21) This increased ability to choose between 
experiencing a state-context containing unpleasant thoughts, feel- 
ings, and associated memories, or a more pleasant one, can clearly 
improve anyone's mental health. During and after this therapy, 
patients regularly report increased control of their state-contexts. 

Patients also report a greater ability to "let go" of unwanted 
thoughts and feelings. In view of the alpha rhythm training, this is 
not at all surprising. For many years, Dr. Lester Fehmi has been 
teaching clients and therapists to use low alpha, in combination 
with certain images, to open the focus of their attention and include 
more of the sensory/perceptual field surrounding each experienced 
event (Fritz & Fehmi, 1982). Dr. Karl Pribram has uncovered a 
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number of systems within the brain which 
allow it to vary between a narrow focus on 
one aspect of experience and dividing 
attention more equally among multiple, 
narrow bandwidth input channels 
(Pribram, 1971). By broadening the focus of 
attention to include many sensory input 
channels, it becomes more difficult to nar- 
rowly focus on one repetitive "tape" or 
"conversation" or a "vicious cycle" involv- 
ing unpleasant thoughts, feelings, and 
memories, each intensifying the other. If 
the attentional focus is diffuse, as it is in 
many state-contexts characterized by large 
low alpha output, these thoughts can be 
"let go" more easily, since they represent 
only a small portion of the totality of expe- 
rience at the moment. If they recur, or 
other unpleasant thoughts come up, it is 
easier to watch them dissolve again with- 
out attachment. By developing the ability 
to allow the "witness" to control this Open 
Focus of attention, the student can leam to 
experience and accept all events equally 
without attachment, transcending pleasure 
and displeasure (Fritz & Fehmi, 1982) [For 
more on this technique see the interview with 
Dr. Fehmi elsewhere in this issue — Ed. J 

During alpha-theta therapy, 
the subconscious becomes 
more accessible to alteration 
or "programming" .... 

Getting to the "Inner Child". Is there 
something unique about state-contexts with 
predominant theta rhythms that can account 
for some of the treatment's effectiveness? 
There is a fact that may have immense impli- 
cations here: As we mature, our average 
brainwave frequencies get faster. During the 
important formative period from one to six 
years old, the predominant brain rhythms fall 
in the theta range, but the waveforms of the 
posterior dominant rhythm look more like 
alpha spindles (Duffy, Iyer, & Surwillo, 1989). 
Older children's frequencies are in the alpha 
range until puberty, when the faster adult 
pattern supervenes (Kooi, Tucker & 
Marshall, 1978). The implications of this shift 
are fascinating, especially when combined 
with the principle of state (or state-context) 
dependent learning and retrieval. The highly 
emotional experiences of early childhood, 
and the (often mistaken) decisions which 
stem from them, are learned and stored as 
modifications of the slower background fre- 
quencies that were activated at the time. 
These initial associations between the cortex 
and the limbic system — the emotional 
brain — are formed in individualized state- 



contexts characterized by cortical theta 
rhythms, and strongly consolidated in memo- 
ry by the actions of neurohormones (such as 
epinephrine and vasopressin) released during 
emotional experiences. Over the years, as 
brainwave rhythms move to faster and faster 
frequencies, access to these original memo- 
ries is gradually lost due to the state-context 
change and state-context dependent retrieval. 
Newer experiences which are connected to 
the original ones by cognitive or emotional 
similarities are stored in association with 
them, but at faster frequencies, generally easi- 
er to retrieve at a later time. The part of this 
matrix of associated memories which is hid- 
den from consciousness by state dependence 
can be considered to be the subconscious. A 
subset of these subconscious memories — par- 
ticularly those related to sexuality and aggres- 
sion — are further modified and obscured by 
psychodynamic memory processes to form 
the unconscious, in the sense used by Freud 
and his followers. However, Green and 
Green's (1986) use of the word "unconscious" 
appears to be closer to the broader subcon- 
scious I am describing, with an emphasis on 
the clear links to the control of psychophysio- 
logical functions. 

During the alpha-theta therapy, the sub- 
conscious becomes more accessible to 
alteration or "programming" (as Dr. Green 
puts it) by new images, as well as the 
release of old images. As I suggested in a 
remark at the end of the alpha-theta EEG 
biofeedback seminar at the 1990 AAPB 
meeting in Washington, the images gener- 
ated by the student are being stored in a 
variety of state-contexts, each character- 
ized by predominant slow EEG frequencies. 
In each session, after the images are 
evoked, they remain in short term memory 
as the student "sinks down" into a series of 
these state-contexts. It is likely that in this 
unusual attempt to relax deeply without 
falling asleep, the student reactivates a 
number of state-contexts that have been 
largely dormant since childhood, since his 
adult experience with state-contexts of 
deep relaxation is typically very limited. 
He will permanently store the new images 
in each state-context that he reactivates. 
Although each new memory increment 
may be weak, over the 30 sessions the stu- 
dent will generalize these repeated images 
from his adult state-contexts to a number 
of those initially learned in childhood at 
predominantly lower frequencies. Each 
training session may reactivate a different 
selection of state-contexts, and the consoli- 
dation of memory in them will be proba- 
bilistic and cumulative. This is one of the 
few ways in which adults can store new 
information in the subconscious — in state- 
contexts dominated by theta and low alpha 
rhythms, with their well learned but state 



dependent connections to the limbic sys- 
tem and early emotional memories. 
Hypnosis and NLP may offer other 
approaches. If this therapy does offer a 
powerful method to reprogram the sub- 
conscious, by overlaying images of new 
intentions and positive alternatives, this is 
clearly a reason for its success. 

The release of old images — that is, the 
integration of subconscious, possibly 
repressed material into conscious aware- 
ness during this therapy — may form the 
basis of another reason for the success of 
the alpha- theta training. As Wuttke (1992, 
p. 21) states "A goal of psychotherapy is the 
integration of repressed material into con- 
scious awareness. This self- integrative 
process occurs quite often during brain- 
wave training sessions as the individual 
maintains a semi-conscious awareness 
(referred to as reverie) . . . The result is a 
natural integration of repressed material, 
usually through symbolic mini-dreams." 
This integration may have a basis in the 
brainwave changes seen in alpha-theta 
training, according to an upcoming paper 
by Dr. Peniston. He reports that repressed, 
abreactive material is most likely to surface 
when the student learns to slow down the 
predominant alpha frequency to the point 
where it is below eight cycles per second, 
technically within the theta range. At these 
frequencies, the posterior dominant 
rhythm resembles that of childhood. The 
emergence of subconscious memories, 
stored during childhood and reinforced by 
other highly emotional experiences which 
reactivate the associations between the 
limbic system and cortical theta rhythms, 
becomes more understandable as an effect 
of state-context dependent retrieval. 

. . .Material is most likely to 
surface when the student 
learns to slow down the 
alpha frequency below 8 
cycles per second. 

Synchrony. Dr. Peniston also noted a 
large amount of synchrony between elec- 
trode sites during these abreactive 
episodes. Brainwave synchrony indicates 
that the portions of the cerebral cortex 
sensed by the electrodes in question are 
firing in phase with one another. The ori- 
gin of this coordinated cerebral rhythmic 
activity is now thought to be in the reticu- 
lar nucleus of the thalamus (Steriade et al., 
1990), a network of neurons that sur- 
rounds the centrally located thalamus like 
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an eggshell. Although many of the more 
widespread, synchronous rhythms do 
appear at times when the cerebral cortex is 
arguably doing nothing more than idling 
(e.g., the alpha rhythms of relaxed wake- 
fulness, the delta rhythms of deep sleep), 
other information supports the idea that 
some synchronized rhythms (and even 
some forms of idling) coincide with pro- 
foundly altered state-contexts that may 
produce integration and healing. There are 
several studies that indicate that long-term 
meditators show increased amplitudes and 
synchrony (and decreased frequency) of 
their low alpha rhythms, particularly in 
the frontal lobes. 

For over 18 years, Dr. Lester Fehmi has 
used a five channel EEG biofeedback instru- 
ment that trains people to increase both the 
amplitude and synchrony of the selected 
brain rhythms. His approach, which com- 
bines this training with the images of Open 
Focus, has become accepted as a treatment 
for a wide variety of conditions, including 
chronic pain and anxiety. Dr. Fehmi, Dr. 
Jean Millay and others have reported that 
brainwave synchrony between individuals 
results in increased rapport and reports of 
remarkably similar experiences. Others, 
such as Dr. Edgar Wilson, have found syn- 
chrony between healer and patient at the 
time of peak effectiveness. 1 have suggested 
a mechanism for this type of synchrony- 
induced information transfer (See "Mind as 
the Projection and Reception of 
Electroholomorphic Fields by the Brain," in 
Megabrain Report, Vol. 2, No. 2 [1994], pp. 23- 
30, and Cowan, 1991). 1 mention all of this 
in support of the suggestion that the devel- 
opment of synchrony during alpha-theta 
brainwave training may be an important 
reason for its success on neurophysiologi- 
cal, psychological and transcendental levels. 
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Once individuals have been thoroughly 
trained using this protocol for alcohol or 
other drug abuse, if they transgress by 
using these substances again, they have a 
good chance of developing the "bone sick 
flu". This unexplained illness, which has 
frequently been described as "the worst flu 
1 have ever had in my life" (Peniston, per- 
sonal communication) may constitute a 
reason for therapeutic success with some 
patients. Rather then getting high from his 
drug of choice, the user experiences bone, 
joint, and muscle aches, as well as fever 
and malaise, for about two days before the 
symptoms resolve spontaneously. It 
should be noted that Peniston was using 
this method with success long before he 
uncovered this reaction and therapists 
became obligated to inform their patients, 
thereby establishing an expectation which 
reinforces abstinence. 

"A goal of psychotherapy is the 
integration of repressed mate- 
rial into conscious awareness. 
This self-integrative process 
occurs quite often during brain- 
wave training sessions. ..." 

There have been some speculations 
involving the possible role of the hippocam- 
pus. 1 strongly doubt that the hippocampal 
theta rhythm has anything to do with 
alpha-theta training, since Winson (1985, pg. 
185), who has done a considerable amount 
of work in the area, states "In all probability 
there is no such rhythm in any primate". It 
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is true, however, that the hippocampus is 
desynchronized at many times when large 
portions of the cortex are in synchrony. The 
significance of this finding for the alpha- 
theta training has not yet been clarified. 

Beware of Physics Envy. 1 am also cau- 
tious about suggesting that the reasons for 
effectiveness are primarily based at the 
neurochemical or endocrine level. 
Although it is fashionable to seek explana- 
tions that attempt to root neuropsycholog- 
ical phenomena in supposedly deeper 
bedrock, 1 find that 1 must agree with Dr. 
Siegfried Othmer, a physicist who has 
turned his attention to EEG biofeedback, in 
wryly terming this type of reductionist 
approach "physics envy". While there is 
no doubt that any therapy that produces 
changes in the central nervous system as 
profound as this one does will produce 
many secondary changes in neurochem- 
istry, to jump to the conclusion that any 
one (or even a few) of these changes cause 
the transformation of the individual that 
we see clinically is to put the cart in front 
of the horse. This situation is quite differ- 
ent from that involved in administering a 
drug, where it is thought that the drug 
must bind to a receptor, thereby leading to 
changes at the biochemical level that cause 
its psychological effects. With our current 
state of knowledge, there is simply no rea- 
son to assume that any one change in bio- 
chemistry or endocrinology is the primary 
event, eventually causing all the other 
changes. Although Peniston and Kulkosky 
(1989) did find that this training prevented 
a rise in beta- endorphin levels that was 
seen in the control group just before 
release, they admitted that this change 
could very well be due to the increased 
stress experienced by the control group in 
anticipation of their release from the hos- 
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pital. Presumably, the brainwave training helped the experimental 
group to minimize this stress. 

Recent studies by Dr. Scott Lukas and Dr. Jack Mendelson have 
cast considerable light on the second question, concerning the rela- 
tionships of these alpha and theta rhythms to substance abuse. 
They provide support for the assertion that the euphoria produced 
by many drugs is associated with increases in the output of low 
alpha waves. One study (Lukas & Mendelson, 1988) demonstrated 
that the euphoria and the alpha wave output of normal subjects 
drinking alcohol both peaked almost simultaneously, about a half 
hour after starting a fifteen minute drinking period. The blood lev- 
els of ACTH and corticosteroids also peaked at about the same time. 
In contrast, the blood alcohol concentrations continued to rise over 
the next half hour or more. In this and other studies, they have 
found a consistent relationship between momentary experiences of 
euphoria and very short term increases in alpha wave output due 
to alcohol, marijuana, or cocaine (Lukas, 1991). 

Negative Euphoria. These findings reminded me that during my 
tenure at the National Institute on Drug Abuse Addiction Research 
Center, I had learned about the concept of "negative euphoria" put 
forth by Dr. Clifton K. Himmelsbach, the first Director, over 50 years 
ago. He hypothesized that many addicts used drugs not to feel good, 
but to forget that they felt badly. I performed a study which showed 
that alcohol could help normals to forget their feelings, whether posi- 
tive or negative (Cowan, 1983), and demonstrated that this was a spe- 
cific effect. This data supports the hypothesis that the euphoria pro- 
duced by alcohol and perhaps some other drugs of abuse could be 
largely a negative one — that by helping individuals to achieve a par- 
ticular low alpha state, the drugs may also help them to "let go" or 
forget a variety of unwanted, intrusive thoughts and feelings. The 
alpha-theta training may very well be teaching these drug-dependent 
individuals, who are usually troubled by a variety of unfavorable feel- 
ings and attitudes (particularly towards themselves), how to naturally 
achieve this escape, when it is beneficial to do so, by producing a 
state-context with an increased, and perhaps more synchronous, low 
alpha rhythm. Learning to enhance the theta rhythm may lead them 
to produce state-contexts of even deeper serenity and peace. 

There is a lot to think about here. There are few answers, but 
perhaps these hypothesized mechanisms will help in framing better 
questions. The immense promise of the alpha-theta technique and 
its many variants deserve a great deal of further attention both from 
researchers, intent on demonstrating its effectiveness and answering 
some of these questions, and from clinicians interested in refining 
this highly beneficial approach to personal change. 

Jonathan D. Cowan, Ph.D. 
Attention Control Training, Inc., 
4010 Dupont Circle, Suite 517 
Louisville, Kentucky, 40207 
(502) 899-9550 



Johnathan D. Cowan, Ph.D., is President ofNeuroTechnology, 
Inc., and Clinical Director of the NeuroAuto Therapy Institute in 
Louisville, KY. He is currently developing and administering Attention 
Control Training Programs, which combine brainwave biofeedback 
with Open Focus, imagery, hypnosis, light and sound brainwave 
entrainment, and electromedicine. 
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for the start of a new series of experi- 
ential Megabrain workshops featuring 
an incredible array of the latest sound, 
light, EEG and other mind-technology. 
Friday/Saturday/Sunday, June 24/26 
or Friday/Saturday/Sunday, July 8/ 1 0 



Participation is limited to 40 persons. 
Call or write us for more information: 
41 5-332-8323 or fax 4 15-663-826 1 
or write: 

MBC 
Box 1 195 
Point Reyes Station, CA 94956 
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MEGABRAIN COMMUNICATIONS 

EXAMPLES OF ARTICLES APPEARING IN PAST ISSUES OF MEGABRAIN REPORT 



Volume I, No. 1 

High Voltage: The Bioelectric Interviews: 

leading authorities such as Robert 0. 
Becker, Bob Beck, Eldon Byrd and others 
reveal new information about cranial elec- 
trostimulation and "scalar" fields. 
Cognition-Enhancement Drugs and Peak 
Perroimonca Pills: An in-depth article on a 
new family of legal pharmaceuticals- 
Nootropic (brain-enhancing) drugs-with 
information about where to purchase 
them, and reader's survey. 
Brain Technology Resarch Update: The 
latest word on cutting edge research-CES 
improves human learning; stimulating 
brain growth; breakthrough in treatment 
of alcoholism using theta brainwaves; bin- 
aural beats alter EEG patterns. . . 
New Products: The Dreamer, the 
Courier, the Alpha Stim CS. 
Information and the Enriched 
Environment: Unpredictability, informa- 
tion and mind technology-an essay by 
Michael Hutchison. 

Cross Currents: The promise of elec- 
tromedicine, the perils of electropollu- 
tion by Robert 0. Becker, a book review. 
Volume 1, No. 2 

The Megabrain Consumers' Guide to 
Sound and Light: An in-depth, feature- 
by-feature evaluation and discussion of 
virtually every light and sound machine 
currently available. 
IduwIogiailRevolulionaries, a 
Manufacturers' Roundtable: A revealing 
debate among the three leading manufoctur- 
ers and designers of light and sound modiines. 
Time Flashes: Michael Hutchison presents 
a wide-ranging history of the use of light 
and sound to produce heightened states 
of consciousness. 

A Long and Twisted Tale-Denis Gorges 
and the Synchro-Enerqizer: In which we 
uncover letters forged on FDA letterhead, 
signatures forged on contracts, fake FDA 
files and false claims, investigate secret 
mind machines for the Saudi Arabians 
and encounter the mysterious "deep 
brain" in a slashing expose of a man who 
is not what he claims to be. 
Photic Driving-Red LEDs versus White 
Lights: Opposing views on light by two 
leading manufacturers and designers of 
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light/sound machines. 
Roll Your Own-Schematic for a Pulsed 
Scalar Field Generator: Complete 
instructions and diagrams for building 
your own scalar field generator, designed 
by Peter Undemann. 
Product Reviews -Dual Induction 
Hypnotic Tapes: A careful evaluation of 
Hypno-Peripheral Processing, 
Changeworks, and Paraliminal tape series. 
Unpredictable, Dangerous Information: A book 
review of The Anatomy of Sex and Power. 
Volume 1, No. 3 
At the Crossover Point-New 
Breakthroughs in the Twilight Zone: 
New discoveries of how specific brain- 
wave states can lead to aromatic person- 
ality transformations. 
Moving Beyond Metaphors of the 
Mind-Brainwave Patterns, Addiction 
and Transformation: EEG. Researcher 
William Beckwith discusses his extraordi- 
nary work using EEG "crossover" training 
for rapid personalgrowth. 
Electric Pioneer: The Bioelectric 
Interviews, Part Two: Eminent CES 
researcher Ray Smith reveals his successes 
in using CES for reversal of so-called "per- 
manentbrain damage," treatment of alco- 
holism, drug addiction, anxiety and phobia, 
and much more. 

Consumers' Guide to New Light and 
Sound Machines: including the 
MasterMind, MindGear, IQ Tutor, Shaman, 
and Alpha Pacer Ill-Plus and more. 
New Device Electrically Induces Tissue 
ation: A look at an excitmnew 



healing device, invented by Rober 5. 
Becker, M.D., which may be the first step in 
regenerating the human body and organs. 
Megabrain Forum-Comparing the Effects 
of Meditation, Biofeedback and Mind 
Machines: discussions by experts Dr. Thomas 
Budzynski, Dr. Geotge Fritz and others. 
Roll Your Own-Scriemotic for a Rife- 
type Frequency Generator: 
Electromagnetic innova or Bob Beck 
describes now you can build the controver- 
sial "frequency therapy" instrument banned 
by the FDA, for under $275. 
Light-Media'ne of the Future: a look at the 
new book by light researcher Jacob u'berman. 
The Mind-Body Database Project: An 



overview of a "cooperative informationtjath- 
ering projecl" and international online data- 
base focused on consa'ousness technology. 
The New Science of Brain Growth and IQ 
Improvement new research and books 
the impact of stimulation on brain 

S/ leading uuthonty AAarion 
and on intelligence and giftedness. 
Volume 1, No. 4 
Brain Machine Software-How to use 
Mind Technology for Peak 
Performance: A guide to using brain tools 
for accelerated learning, deep relaxation, 
rescripting, including such techniques as 
anchoring, mindfulness, open focus, self- 
hypnosis and more. 
In Search of the Wild Scalar-The 
Bioelectric Interviews, Part Three: 
Foremost scalar theoretician Col. Tom 
Bearden reveals links between new scalar 
breakthroughs and teleportation, mind con- 
trol, scalar weaponry; physicists Elizabeth 
Rauscher and Bill Van Bise challenge 
Bearden; neurochemist Glen Rein explains 
his investigations of the effects of scalar 
fields on biological systems. 
Brain Tech Treatments of Learning 
Disorders: New breakthroughs in using phot- 
ic stimulation, light/sound machines, and 
CES for the treatment of learning disabilities. 
New Biocircuits Research Provides 
Evidence of "Subtle Energies":Dr. Julian 
Isaacs describes his startling evidence 
about the effects of Biocircuits, the first 
fully controlled double blind study of a 
subtle energy device ever performed. 
Go with the Flow-Three New Motion 
Systems: Moving beyond the Graham 
Potentializer, a look at three new systems 
for vestibular stimulation that are having 
powerful effects on mind and body. 
Bioacoustic Energy Field Technologies: 
An exploration of what Dr. George Fritz 
calls "the most potent and procticnl" of 
he new technologies, wholebody energy 
field acoustic stimulators, including the 
Genesis, Betar, Vibrasound and others. 
Product Review: Consciousness technolo- 
gy researcher and authority Dr. Julian 
Isaacs reviews the Stress Shield, a new 
color-therapy ganzfeld device. 
Volume 2, No. 1 
Techno-Shamanism and the 



Democratization of Bliss - a socio-politi- 
cal perspective of the potential of psycho- 
technology by Michael Hutchison. 
Psycho-technology: Its Present and 
Future - an overview by Julian Isaacs, 
Ph.D. of the development of psycho-tech- 
nology as a scientific discipline and its 
likely direction. 

Smart Pills and Nutrients - The Second 
Generation - Ross Pelton and Lee 
Overholser provide a valuable update on dif- 
ferent types of cognitive enhancing agents. 
A siderbar on mailorder sources is included 
as well as an extensive bibliography. 
The Problem with the FDA ~ a com- 
mentary by Scott Preston discussing the 
situation with the Federal Drug 
Adminstration and "smart drugs". 
Flotation and the Nature of Change: A 
Therapist's Observations - Walt Jessen, 
Ph.D. shares his experiences as a thera- 
pist with floating and how it facilitates 
changes in serf-awareness and behavior. 
Whole Body Acoustic Field Generators - 
the use of sound tables and other struc- 
tures for delivering sound to the entire 
body by Terry Patten. Includes a sidebar 
with guidelines on selecting sound tables. 
Volume 2, No.2 
Brain Tuning and State Change - 
Michael tluimsijii explores chancing states 
of awareness using mina%hnology. 
Recent Studies in Sound and Light - by 
Julian Isaacs, Ph.D. in which he discusses 
examples of recent research using sound 
and light machines for stress reduc ion, 
anxiety, autism, dyslexia, attention deficit 
disorders, and chronic pain. 
The Brain Tech Athlete - achieving peak 
physical performance with psychotechnol- 
ogy by Michael Hutchison. 
Mind as the Projection and Reception of 
Electroholomorphic Fields by the Brain - 
- Jonathan Cowan, Ph.D. presents possible 
relationships between neurochemical activ- 
ity and coherent electromagnetic radiation 
to the formation of holographic energy 
fields representing thought. 
Ultradian Rhythms and Mind 
Machines — Michael Hutchison dis- 
cusses natural body cycles such as those 
of rest and activity and the connection 
with brain states and performance. 
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►Peak Performance - By moving the brain through a wide range of fre- 
quencies, this tape con promote increased energy, freedom of move- 
ment, suppleness of the body, and increase range of sensation by 
breaking up physical and emotional blocks. 

Weep Relaxation - Creates a powerful anchoring and stabilizing 
effect, inducing a state of profound relaxation and mental clarity in 
which the listener experiences increased self— awareness and "mind- 
fulness". 

IFocus - Combines the dynamic calmness of "Deep Relaxation" with 
additional stimuli, to facilitate concentration, increased alertness, and 
heightened cognitive abilities. Ideal for working or accelerated learn- 
ing while studying or reading. 

►Exploration - Produces brain frequencies that allow access to memo- 
ries, vivid hypnagogic imagery and creative insights, while activating 
other parts of the brain to move awareness beyond the physical body 
and into expanded non-physical reality. Ideal for rescripting and 
exploration of non-ordinary states. 

►Flow — Produces a profound physical stillness leading to dissociation 
from physical awareness and entry into an expanded, trancelike state 
of consciousness. Ideal for meditation and creative inspiration. 

►Awakening - Activates a very complex brain wave pattern linked to 
transcendence, moving beyond the ego into universal awareness. 
Experience a transformative state in which you can awaken to a higher 
vision of reality. 



Megobrain Zones tapes employ the following techniques: 

• "Silent" Stimulation 

• Infrasonic Tones 

• Window Frequency Binaural Beats 

• Harmonic Superimpostion of Binaural Beats 

• High Frequency "Brain Chargin" Tones: "The Tomatis Effect" 

• Techno Shamnistic Percussive Tracks 




ZONES 

BY MICHAEL HUTCHISON 
A Six Tape Set of Peak Experience Tapes includes a 

32 page listener's Resource Guide 

A radically innovative set of six peak experience 
tapes from Michael Hutchison, acclaimed author of 

"Megabrain" and recognized leader in the field of 
audio psycho-technology. These tapes use unprece- 
dented brain altering sound techniques to awaken the 

mind's hidden reserves, and stimulate higher order 
brain states. Providing access to the "zone", a state of 
unify and flow where body, mind and spirit can 
reach beyond normal limits. 

Recorded on high quality chromium dioxide tape 
using state of the art sound reproduction technology. 
Six Tape Album includes FREE 32 page guide to psy- 

cho-acoustics and the technology used to produce 

these tapes. Regularly priced at $16.95 each, this 



Now Only 



set costs $101.70. 

$ 74.95 



PDF Version provided by MindPlace www.mindplace.com 



PDF Version provided by MindPlace www.mindplace.com 




Partial Table of Contents 

Part 1 , Tuning in your other "90 percent" 
Peak Performance Brain Waves 
Working Out in the Brain Gym: The New Science of Brain Growth and Mind Fitness 

Part 2, Access to Tools 
Taking Charge: Biofeedback and Brain Power 
The Technicolor Synphony: Orchestrating Your Brain with Light and Sound 
Electric Brain Power: Recharging the Batteries 
Supercharging your Senses: Accoustic Field Generators 
Sounds of Silence, Visions from the Void: Reduced Stimulation 

Part 3, From Your Brain to Megabrain: The User's Guide to Mind Machines 

Deep Relaxation on Command 
Deep Self: Exploration and Transformation 
Rescripting 
Your Tools for Super Intelligence 
Brain-Powered Sex 

Part 4, Brain-Powered Healing: Theraputic Uses of Brain Tools 
Full Speed Recovery: Ending Addiction and Substance Abuse 
Your High Tech Weight Loss System 
Super Charging Your Immune System 
Ending the Reign of Pain 

Part 5, Brain-Power Nutrients and Smart Pills 
Using SMart Drugs with Mind Machines 

Afterword 

The Techno-Human Leap: Technology, Evolution and Spiritual Transformation 



MEGA 
BRAIN 
POWER 

by Michael Hutchison 

450 pages from the forefront of mind-technology! 

$14.95 retail price 

SPECIAL 

PRICE: ONLY 

$7.49 each 

This Special Offer is 
available for 
Renewals and New 
Subscribers ONLY! 



Published by Hyperion Books 



PDF Version provided by MindPlace www.mindplace.com 



PDF Version provided by MindPlace www.mindplace.com 



MEGABRAIN REPORT 

RD. BOX 1195, PT. REYES, CA 94956 (415) 332-8323 




PLUS LETTERS...ME6ABRAIN FORUM... AND MORE ! 



Sub 



sen 




MEGABRAIN REPORT 
4 Issues 1 YEAR Save $16 on single copy price. U.S. $48.00 



Canada or Mexico(surface) $54.00- 
Ottier international (surface) $62.00 - 
Int'l airmail $74.00- 



8 Issues 2 YEARS Save $44 on single copy prke. U.S. $84.00 

Canada or Mexico (surface) $92.00- 
Otherintemational(surface) $108.00- 
Int'l airmail $132.00- 



" Mega Brain lones are the 
most scientifically advanced 
tapes and of the highest 
process quality available." 

Bud Lowery, PE 



Bad issues 

Volume #1, $16.00- 
no.2, $16.00. 




no.3/4 (double issue),$30.00_ 
Volume 1 set, $48.00 

Volume #2, 
Volume #2, 

Vol#2, $24.00^ 



Yes I om Interestested 
in Megobroin Workshops! \^\ 



Yes I would like to be contacted 
about sponsoring MB workshops 



name 



"Megabrain Report 's the only magazine I read from cover to cover as 
soon os it arrives. Absolutely indispensable to anyone who wonts to 
keep up with the cutting edge of brain/mind research.' 

Robert Anton Wilson 



dty 



(with 



MEGA BRAIN ZONES 
Six Tape Album $74.95 

CA residents add sales tax $5.43 
Shipping/Handling $6.00 
Canada -$12 Int'l - $24 ■ 
Individual Tapes 

Peak Performance $16.95 
Deep Relaxation $16.95 
Focus $16.95 . 
Exploration $16.95 

Flow $16.95 ■ 
Awakening $16.95 
CA residents add sales rax $1.23 per tape ■ 
U.S. Shipping/Handling $1 .50 per tape . 
Conada-$3 Int'l- $6 

MEGA BRAIN POWER 
Special Offer $7.49 
renewals and new subscriptions only) 

CA residents odd sales tax $.54 
Shipping/Handling $5.00 
Regular Price $14.95 

CA residents odd sales tax $1.08 . 
Shipping/Handling $5.00 . 

roMi 



zip 



telephone day evening 

Check or Money Order U.S.Funds (Payable: MEGABRAIN COMMUNICATIONS) 



PDF Version provided by MindPlace www.mindplace.com 



PDF Version provided by MindPlace www.mindplace.com 

MEGABRAIN REPORT 



by Julian Isaacs, Ph.D. 



Theta What? 

Being an Account of Julian's Adventures in Theta-Land 



So What's So Wonderful About Theta Anyway? 

Theta brainwaves have gained an almost legendary mystique in 
the psycho-technology community. It seems that everyone wants to 
own equipment for getting into theta, and there are high expecta- 
tions that theta brainwaves provide all sorts of wonderful benefits 
for their experiencers. 

Well yes, there is good evidence for this, and it's interesting stuff. 
But as usual, things are a bit more complicated than they appear at 
first sight. This issue of Megabrain Report dealing with EEG is the 
ideal place for me to relate the story of my long involvement with 
theta brainwaves and the lengthy if somewhat informal research I 
conducted into theta state induction. My research took place in the 
context of my working with a group that intended to open a chain 
of mind-spas devoted to human potential. The focus of this group 
radically changed after I left it. The mind-spa chain idea was 
dropped because the group could not work out favorable opera- 
tional economics. I did not sign any non-disclosure agreements or 
make verbal promises of non-disclosure to this group, so Megabrain 
Report readers can benefit from my explorations. 

Twilight Learning. My brief was to find hitherto neglected tech- 
niques that provide powerful potentials for transformation of the 
individual. For a couple of years I researched all the techniques and 
whole libraries of books relating to exotic transformational tech- 
niques. I happened upon the "twilight training" technique developed 
by Dr Thomas Budzynski and also independently developed by Jay 
Gunkelman. Probably others have developed twilight training tech- 
niques independendy. It's an idea whose time has come. Twilight 
training involves giving a relaxation stimulus (if that isn't an oxy- 
moron) to the trainee until he or she lapses into stage one sleep, 
where usually alpha brainwaves are abrupdy inhibited and replaced 
by theta brainwaves. If the trainee goes further into the sleep state, 
the theta amplitude increases, slows, and is accompanied by K-com- 
plexes etc, moving through stage two to stage three sleep, delta sleep. 
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The trick in twilight training is to monitor the change by EEG and 
then after the theta state is achieved, play suggestions to the trainee. 
Rita Sullivan created a variant by using subliminal tapes for her dis- 
sertation research into twilight training with alcoholics. If the trainee 
gets too deep, a gentle wake-up stimulus is given to push them back 
up to the alpha state. Then they are relaxed again back down into 
theta. The idea is for the trainee to "cruise" the alpha/theta 
switchover point. And this is exactly what the Peniston protocol 
alpha/theta training regime does. 

The evidence for the effectiveness of this technique is legion, 
even if most of it is informal. In addition to the work of Budzynski, 
Sullivan, Gunkelman, Peniston, etc, and a massive literature on the 
usefulness of the hypnogogic state for intuition and creativity, it 
includes the abundant Eastern European research into "sleep learn- 
ing." The stimulus for Budzynski's original work was T.H. Barber's 
dissertation research wherein he showed that individuals at the bor- 
derline of sleep were equally as suggestible as individuals in deep 
trance. Not very many people can be trained rapidly to enter deep 
trance, but nearly everyone sleeps! So the concept is really "benefits 
of deep trance for everyone." 

Why Does It Work? 

There are many theories propounded to explain the results of 
twilight training. These are not necessarily mutually exclusive. 
Barber's theory is that individuals in the hypnogogic state may hear 
the suggestions, but are unable to resist accepting them. Budzynski's 
theory is closely allied but different. He sees twilight training as pro- 
ducing a state where the person cannot consciously hear the sugges- 
tions, so that they are unable to muster the normal conscious resis- 
tance to them, even though he thinks that there may be other levels 
of the psyche which still resist to some extent. This implies that 
Barber's model of the twilight state does not preclude consciousness 
of the stimulus, whereas Budzynski's experience is that nearly all 
trainees in the theta state are unaware of the suggestions. We may 
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be talking about different depths of hypno- 
gogic state. There are probably fine grada- 
tions of state, reflected in different alpha/ 
beta/theta ratios. Budzynski thinks that 
trainees will be conscious if they have both 
theta and significant alpha or beta EEG con- 
tent. The reports of users of the Peniston 
protocol also clearly imply consciousness, 
at least at rimes. 

Window Between Conscious and 
Unconscious. But a major characteristic of 
the hypnogogic state is the occurrence of 
bizarre imagery, often stranger than ordi- 
nary dream images, indicating primary 
process operation, the functioning of the 
unconscious mind (NOT necessarily the 
Freudian unconscious or "unconscious" as 
proposed by psychoanalysis). Theta corti- 
cal pacing derives from the limbic system, a 
relatively "primitive" area of the brain and 
it has been speculated that twilight training 
opens the theta "window" between con- 
scious and unconscious realms, allowing 
two-way traffic. Twilight training represents 
the process of putting information into the 
person, whereas the hypnogogic state has also 
been used for output of creative or intuitive 
information — more on this below. So the 
"window" hypothesis is that material can 
be input directly into the unconscious 
core-beliefs held by the trainee. 

Window to Childhood. Finally, the 
"evocation of childhood EEG" hypothesis 
proposes that since EEG brainwave fre- 
quencies are much slower in childhood, 
getting into theta allows access to beliefs 
and states experienced in childhood, when 
most of our deepest core beliefs are laid 
down. This could be seen as an elaboration 
of the "window" thesis. 

Window to Creativity. Finally, for out- 
put functions, theta state induction has been 
used by psychotherapists to access repressed 
material, by occultists for doing ESP and 
"astral traveling", for induction of out-of- 
body experiences and most notably for cre- 
ative process by many, including famous 
inventors, artists, writers etc. This evidence 
is most impressive because although infor- 
mal it is massive and very consistent. 

A Complication: Varieties of Theta 

Bad Theta. "Theta" is not simply one 
thing. First, incontrast to the good theta 
we've been discussing, there is "bad theta"! 
Individuals with varying degrees of mini- 
mal brain dysfunction frequendy have ele- 
vated theta levels in the eyes-open waking 
state. Excessive low frequency EEG output 
is usually diagnostic that something is 
wrong — could be attention deficit disor- 
der, tendency towards epilepsy, closed 
head injury, and brain dysfunction of 
many sorts. If they are bad enough, then 
waking state delta EEG outputs are fre- 



quently generated by areas of damaged 
brain tissue. So theta is not automatically 
good, nor is beta bad. In the 60's, beta 
brainwaves got a bad rap, being labeled as 
indicative of stress. But now in the 90s we 
have learned that in the eyes open, waking 
state, beta is good — indicating ability to 
focus attention and get the job done. Much 
remedial neurofeedback now involves 
training the inhibition of low frequencies 
and enhancement of beta. A "fully desyn- 
chronized EEG" is the target here, where 
focused states of absorption in mental 
activity are desired. [See Dr. Seigfried 
Othmer's article on beta training elsewhere 
in this issue — Ed.] 

Barber's research showed that 
individuals at the borderline 

of sleep were equally as 
suggestible as individuals in 
deep trance. 

Theta and Breathing. There is an 
intriguing connection between theta and 
breathing which is creating a developing 
field of research. Robert Fried, in his tren- 
chantly argued and important 1993 book 
on breathing [The Psychology and Physiology 
of Breathing in Behavioral Medicine, Clinical 
Psychology, and Psychiatry] argues that wak- 
ing state theta is frequently caused by 
unconscious hyperventilation. He cites 
research showing that, paradoxically, 
hyperventilation constricts the cerebral 
blood supply, reducing cerebral oxygen 
levels and creating excessive theta brain- 
wave outputs, with all the possibilities for 
lower level functioning reviewed above. 
This is important stuff, because his thesis 
is that breathing leads EEG, rather than the 
EEG state dictating breathing. Probably both 
causal directions are possible. Fried argues 
for the breathing always being dominant, 
but only further research will really pin 
this down. 

One of the most effective 
means of inducing 
hypnogogic theta is through 
feedback of breathing. 

I find this research important and fasci- 
nating, especially in the context of my own 
work in developing a breathing feedback 
system for relaxation. Somehow, feedback 



of breathing seems very effective in induc- 
ing deep relaxation. The reasons for this 
will be discussed below. I hope my new 
device will be available to Megabrain Report 
readers in the early summer. The idea that 
breathing alone can regulate EEG is not a 
new one — alternate nostril breathing is 
already well established as modulating 
hemispheric dominance. And according to 
some German research and the anecdotal 
reports of users of breathing feedback sys- 
tems, one of the most effective means of 
inducing hypnogogic theta is through feed- 
back of breathing. I will report more on 
this as my investigations proceed. 

Synchrony. Then there are the special 
"hypersynchronous" high amplitude theta 
brainwaves which seem to be generated in 
special states of altered consciousness, which 
very definitely do not indicate sleep. Some 
meditation research has found these large 
amplitude, smooth sine-wave like theta 
waves occurring as accompaniments to 
slowed alpha. These look almost like alpha 
in their morphology. Only one subject in my 
research routinely showed these big sine- 
wave like theta outputs, and interestingly, he 
was a young very brilliant laser physicist 
working at UC Berkeley. Are these outputs 
indicative of intelligence or creativity ? 

Dr Edgar Wilson now, alas, deceased — 
there was a consciousness pioneer if ever 
there was one — and Skip Atwater at the 
Monroe Institute have both reported that 
individuals undergoing profound altered 
states can show large synchronous theta 
and delta outputs in the central brain 
regions, simultaneously with high beta 
being present in the temporal lobes. The 
problem is that this research is informal 
and uncontrolled and the nature of the 
states evoked is not really well defined. 
Again, very interesting preliminary findings 
but more controlled research is needed. 

Emotions are also well known to cause 
temporary theta outputs. Many researchers 
have reported this. Since the limbic system 
is intimately involved in emotional 
responses, this is not surprising. 

Finally, there is the hypnogogic theta. 
This tends to be rather irregular, unlike the 
well-formed hypersynchronous theta. It is 
also low-voltage, again, unlike the hypersyn- 
chronous theta or the theta found in medita- 
tive states. How are all these different thetas 
related? Only more research will show. 
Meanwhile we can use theta as a "magical 
technology", where we use the techniques 
before we fully understand them. 

OK, So How Do We Get There? 

The primary focus of my research was to 
evaluate methods for inducing theta domi- 
nant brain states. We wanted to know the 
time to onset of theta and the percent-time 
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of our 30 minute sessions during which 
theta was dominant. We used a Lexicor 
NRS 24 brain-mapper for EEG data collec- 
tion, and took the output from the Pz posi- 
tion (center line in the parietal region), 
although in sleep research the Cz position 
(center line of the central region) is usually 
used. I used Pz because I thought it was a 
tougher test site for theta, since theta usual- 
ly emerges first in the frontal regions. What 
we found first puzzled us, then suddenly 
created a simple no-nonsense formula 
which demystified so much of the theta- 
induction technology and techniques. 

We tried audio tapes from many 
sources, various light and sound machines, 
ganzfeld devices and biofeedback 
approaches. At first, it appeared that 
results varied across the various devices 
and tapes in a meaningless and puzzling 
way. We found that a Megabrain Sync tape 
from Michael Hutchison's company, 
Megabrain, was very effective in inducing 
theta, for most subjects, but not all. Maybe 
sound was the answer. Then we found that 
for some people the Mind's Eye Plus light- 
sound (LS) device was effective, and that 
the Dreamwave I LS system was, if any- 
thing, even more effective. But not all sub- 
jects found LS relaxing. We found the 
Theta One ganzfeld somewhat effective for 
some subjects. We tried a prototype model 
of the Tranquilite ganzfeld, but it was 
incredibly uncomfortable to wear. We 
tried Dr. Lloyd Glauberman's HPP tapes. 
They were almost universally effective — 
except for one lady who had been gypped 
by someone having a similar New York 
accent as Dr. Glauberman! Then we tried 
the Changeworks "Natural Self 
Confidence" and "Self Hypnosis" tapes, 
which worked very well. Clearly, all sorts 
of treatments could elicit theta. Then came 
a blow. Just leaving a subject lying down 
waiting for treatment seemed to induce 
relaxation and 1 realized that our subjects, 
who we were running for many sessions 
each, had become conditioned to zonking 
out as soon as they hit the recliner we 
used! So what did I conclude? 

The Secret of Theta 

The secret of theta is simple, yet pro- 
found (if you want to do theta training). 
Choose a stimulus which does the follow- 
ing things: 

(1) distracts the person's thought 
processes so that they no longer think 
of their everyday concerns, 

(2) is non-threatening and comforting, 

(3) is very very monotonous, consistent 
with 

(4) is as pleasant as possible, and 
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(5) excludes normal vision and hearing, 
shutting down the trainee's normal 
monitoring of his or her environment. 

In brief, monotonous, immersive, pleas- 
ant stimuli create theta because they shut 
down the normal vigilance sustaining sys- 
tems and elicit the sleep process — easy! 

Most of us are somewhat sleep deprived 
anyway, so given a chance to rest, the body 
will try to recuperate. So now the problem 
becomes that of stopping the trainee from 
crashing straight down to delta brainwaves 
and skep and keeping them cruising the 
alpha/the ta borderline. The number of ses- 
sions for effective reprogramming are vari- 
able but range from about a dozen to thirty 
or more, depending on the individual. So 
everything works — light & sound, tapes, 
binaural beats, hot tubs (careful not to 
drown!), ganzfeld, biofeedback, flotation 
tanks, etc. The issue is to find what works 
best for you. 

The theta recipe is easy for self-activat- 
ing folks like Megabrain Report readers to 
utilize, because you already know your 
preferences. Knowing your preferences, 
you can set up conditions that are right for 
you. Mega Brain Power, Michael 
Hutchison's new book on applications of 
psychotechnology covers a variety of these 
theta approaches. But it is very difficult for 
brain gym or mind spa owners to provide 
reliable theta experiences to clients, since 
to do so they must successfully predict 
what the tastes and preferences of their 
clients are, virtually as soon as they walk 
through the door. Developing methods of 
predicting which treatments will fit which 
individuals is both a science and also quite 
an art. This is what prospective mind spa 
owners pay for in their consulting with 
psychotechnology professionals. There 
also needs to be much more research done 
in this area. 

Monotonous, immersive, 
pleasant stimuli create theta . . . 

Are there any down-sides to theta train- 
ing? Theta training is POWERFUL. If you 
have a past history of any kind of heavy 
trauma or abuse, be warned that flash- 
backs may occur. Second, for a very few 
people, theta training may disturb their 
normal sleep pattern. We had one subject 
like this. And not everyone is able to 
release their vigilance sufficiently to get to 
theta. Strangely, the two subjects in my 
research who had most trouble getting to 
theta were both raised in Germany. 

Finally, how could we stop that crash 
into delta? This is a tricky one. The surest 



way is to buy a real twilight trainer. True 
twilight trainers have to at least detect the 
onset of theta. A timer can then be used to 
provide a period of theta, at the end of 
which a stimulus can be applied to bump 
the person gently into alpha. The best (and 
most expensive) way of doing this is to get 
an EEG to do the detection and control, as 
with Budzynski's Twilight Trainer. This 
system will allow the maximum use of 
theta while providing a certain way of 
avoiding too much depth of state. The 
research into sleep and learning clearly 
indicates that deep sleep is useless for 
learning purposes. Detection of theta onset 
using characteristics of breathing are also 
possible, and there are three techniques 
which have been used. 1 hope to incorpo- 
rate this kind of theta detection system in 
my new breathing feedback device. 

Many other methods of detecting theta 
onset have used muscle tension, which 
drops at theta onset, but although useful 
for most people these are not totally reli- 
able for everyone. Perhaps it's worth out- 
lining these techniques. Maxwell Cade 
used a simple device — the trainee presses a 
spring-loaded switch and when the sudden 
loss of muscle tone occurs at theta onset a 
buzzer sounds. The loss of muscle tone at 
theta onset is the cause of (literally) "nod- 
ding-off ' — the forward head roll happens 
as muscle tone is suddenly lost at theta 
onset (lectures seem great theta induction 
devices, specially after a big lunch!). 
Charles Tart devised a clever device where 
the trainee's head roll, as they laid down 
with their head on a special platform, 
switched a system for timed wake-up to 
alpha. There is also the simple trick of bal- 
ancing an arm in upright position — when 
it falls it wakes you up. It is said that 
Thomas Edision held steel balls in his 
hand and on theta entry would drop them, 
waking himself. 

So finally I have at last briefly related 
my adventures in Thetaland. This is a 
magic country and we will doubdess hear 
even more about this area in the future. 
Meanwhile 1 can recommend this area to 
the intrepid explorers who read Megabrain 
Report. It's worth exploring.AB* 

Julian Isaacs, Ph.D. 

Julian Isaacs, Ph.D., is a consultant who 
works with Tools For Exploration, Megabrain 
Communications, and other clients.He can 
be reached at (415) 459-0194 or Compuserve 
#72237,1131, Internet: ji@crl.com 
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EEG Biofeedback Training 



The Historical Background. During 
the sixties, Joe Kamiya explored his 
earlier finding that EEG activity 
could be altered deliberately by means of 
feedback of EEG information to the subject. 
Alpha wave activity was trained while the 
subject's eyes were closed. In this manner, 
a more relaxed state could be facilitated 
and different experiential states explored. 

In the late sixties, M. Barry Sterman of 
the UCLA School of Medicine was doing 
sleep studies on cats, and finding that a 
certain rhythmic activity, at 14 Hz, was 
present in both the sleeping and waking 
state. He was successful in training that 
activity as well, with manifest conse- 
quences for sleep in these cats. 
Fortuitously, at that time NASA 
approached Sterman about a problem they 
were having with their rocket fuel: it 
appeared to be inducing seizures in their 
personnel out on the test range. Would he 
be willing to test the rocket fuel? He was. 
The rocket fuel did indeed induce seizures 
in cats, but there was a wide variation is 
seizure threshold. As it turned out, those 
cats which had undergone the brainwave 
training had a significantly higher seizure 
threshold than the others. Apparently, 
brainwave training could change behavior! 

This little experiment launched a 
lengthy period of research in which it was 
rigorously demonstrated that seizure inci- 
dence, intensity, and duration, could be 
reduced in humans with EEG training in 
the same spectral band, about 12-15 Hz. 
Human brains did not usually show a 14- 
Hz rhythm (called sensorimotor rhythm, or 
SMR, for its appearance at sensorimotor 
cortex) in the waking state. However, 
some controlling mechanism appears to 
operate in that frequency range. 

In the meantime, "alpha training" using 
EEG biofeedback became popular in the 
culture of the sixties and seventies — which 
of course rendered it unfit for serious 
study by most university researchers. In 



that climate, Sterman was careful to distin- 
guish his own work with SMR training 
from the "popular" version of EEG biofeed- 
back. The work was sound; it was replicat- 
ed by a number of other groups; but the 
technique remained obscure. The training 
took a long time in most subjects; the 
training was provided by Ph.D.'s, so it was 
expensive; and Sterman depended in his 
clinical work on referrals from neurolo- 
gists. Hence, the training was received 
mostly by very severe cases of seizure dis- 
order. Hardly front-page stuff. 

During the course of this work with 
epileptics, it was observed that hyperactivi- 
ty also seemed to subside with the SMR 
training. One of Sterman's associates, Joel 
Lubar, pursued the matter further with 
rigorous studies. Over the years it was 
established that the technique could be 
helpful not only with hyperactivity but 
also with attention deficit disorder in the 
absence of hyperactivity, as well as with 
learning disabilities. 

Things grew from there: We are now 
finding in our own clinical work that the 
technique can be helpful with a much 
broader range of conditions. Just as the 
attention deficit hyperactivity disorder 
(ADHD) work grew out of epilepsy studies, 
these insights and findings accrue incre- 
mentally. ADHD can, for example, be 
looked upon as an underarousal condition. 
This may seem paradoxical; however, it is 
consistent with the fact that stimulant or 
anti-depressant medication helps the con- 
dition. One may ask: Can EEG training 
help other conditions which respond to 
anti-depressant medication, in particular 
pure depression? Clinical evidence sug- 
gests that this is indeed the case, although 
this finding has not been subjected to con- 
trolled study. 

The Larger Context 

Since EEG training is effective in treat- 
ing epilepsy, and epilepsy mosdy results 
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from cases of head injury, one may also 
ask: Does EEG training help other symp- 
toms of head injury besides seizures — 
symptoms such as cognitive deficits, 
chronic pain, visual disturbances, extreme 
fatigue, mood swings, irritability, and sleep 
disturbances? The answer is that it does. 
Profound recoveries have been induced 
with EEG training in persons who have 
been stable for years after head injury, 
where further spontaneous recovery would 
not have been expected. 

A third area where improvements have 
been observed with EEG training is in sleep 
disorders. Insomnia, sleep onset problems, 
bedwetting, night terrors, and even sleep 
apnea have responded to the training in 
clinical settings. 

With these new findings, and aided by 
new computerized instrumentation and a 
proliferation of centers where the training is 
offered, EEG training in the 12-19 Hz (or low 
beta) frequency range is experiencing a 
growth in clinical application. The alpha 
training remained (until recently) under a 
cloud of its unfulfilled early promise and 
'indiscriminate popularization". In the past 
three years, however, alpha training has 
been shown to be very effective as part of a 
multi-faceted program for severe alcoholics, 
so it is experiencing a renaissance as well. 
Ironically, this is also in the context of reme- 
diation and rehabilitation of dysfunction. 

What are the larger implications of these 
new findings? First of all, a connection sug- 
gests itself among the various conditions 
which ostensibly respond to this training. 
Firstly, attention deficit disorder is correlat- 
ed with sleep problems such as bedwetting 
and night terrors. More than half of all 
seizures occur at night, suggesting an inti- 
mate connection of seizures with disor- 
dered sleep. There is a high correlation of 
attention deficit disorder with birth trau- 
ma, a kind of head injury. And many of the 
deficits resulting from head injury in the 
mature person look like attention deficit 
disorder. Also, depression is a common 
symptom resulting from head injury. 
Finally, other underarousal conditions, 
such as depression and chronic fatigue syn- 
drome, also manifest in sleep disorders and 
cognitive deficits such as we see in ADHD. 
Perhaps a common neurological substrate 
or pathway underlies the attention prob- 
lems, sleep problems, depression, and head 
injury deficits which respond to the train- 
ing. If so, it must be very basic to be com- 
mon to such a variety of observables. 

A Discussion of Mechanisms 

In our work, we distinguish between 
training at higher frequencies (15-18 Hz, 
which we refer to as "beta") and at lower 
frequencies (12-15 Hz, or "SMR" training) 
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within the overall beta range of frequencies. 
These have vasdy different effects. In beta 
training we appear to be dealing with con- 
ditions of underarousal, either induced by 
trauma of some kind, or of genetic origin. 
In SMR or high alpha training, we appear to 
be dealing with conditions of overarousal, 
of anxiety, of hypervigilance, of heightened 
stress susceptibility. Taken together, the 
training appears to help normalize physio- 
logical arousal, i.e. to restore normal modu- 
lation and control of arousal level. The 
increase in seizure threshold with training 
suggests that the training confers increasing 
stability in the face of cortical hyperex- 
citability. The training appears to enhance 
self-regulation of fundamental arousal 
mechanisms where these are deficient. 

Physiological arousal is under the man- 
agement of the brain stem, which also reg- 
ulates the sleep-wake cycle and modulates 
the pain response. The regulation of corti- 
cal function is mediated by the thalamus 
which, among other things, modulates 
inputs to the sensorimotor cortex where 
our (beta) training conventionally takes 
place. A distribution of frequencies within 
the low beta range of 12-19 Hz appears to 
be operative in regulating a variety of corti- 
cal functions. Training those specific fre- 
quency bands can then be used to elicit 
certain effects. Among these are regulation 
of sleep cycles, improved cognitive func- 
tion, modulation of attention, and 
increased stability of mood. 

As suggested above, if one modality has 
such diverse effects, it must be true that a 
very central and basic function such as 
arousal control is being affected by the 
training. If brainstem function and arousal 
level are being trained, certain predictions 
would follow. In particular, we might 
expect effects on pain mechanisms. We 
have observed a profound effect on 
headache syndromes and chronic pain. 

Another piece of corroborative evidence 
is the finding that the human brain is 
peculiarly sensitive to whiplash injury. 
Even a minor car accident, involving no 
loss of consciousness but involving 
whiplash, can leave lingering deficits of the 
type mentioned above. In whiplash it is 
the brainstem that is being impacted, yet 
cortical function suffers! Likewise in birth 
injury it is frequently the spinal cord and 
brain stem which take the brunt. 

A final straw in the wind is that PET 
(positron emission tomography) studies 
show the thalamus and the sensorimotor 
cortex to be in a stage of rapid growth and 
organization, their most vulnerable period, 
right at the time of birth. A mutually con- 
sistent view is that the EEG is the "window 
in" to the functioning of the cortex, as it is 
regulated by subcortical structures such as 



the brainstem/midbrain, which structures 
are vulnerable to injury. The EEG training 
renormalizes this regulatory mechanism. 

EEG is the "window in" to the 
functioning of the cortex . . . 

Many of the above findings of efficacy 
of EEG training are only clinical, and 
remain to be confirmed in systematic 
research. Because of the usual disdain of 
the neurological community for behavioral 
management techniques, however, these 
exciting possibilities find no resonance 
within medical research. Partly, this is 
because behavioral techniques really 
belong to the field of psychology, not med- 
icine. And partly it is because finding a 
physiological basis for the above condi- 
tions has been so elusive. Objective find- 
ings supporting the major head injury 
symptoms listed above are often lacking. 
MR] and CAT scans are frequently negative. 
As was recently pointed out even in 
Newsweek, however, such tests are not 
even able to distinguish a live brain from a 
dead one. Perhaps they should not be 
expected to discriminate functional 
deficits. Tests which measure function 
rather than morphology, such as quantita- 
tive EEG, PET scans, and evoked response 
measurements, do show up such deficits. 

Putting it crudely, I believe we have a 
small, elusive "hardware error" leading to 
prominent and obtrusive "software errors" 
in the human brain. The EEG training 
appears to be able to reinforce the control 
codes in our "fuzzy-logic" brain and thus 
remediate functional deficits. 

I believe we have a small, 
elusive "hardware error" 
leading to prominent and 
obtrusive "software errors" 
in the human brain. 

Two recent findings promise to shift 
attention to the claims of EEG biofeedback. 
The first is the report by Alan Zametkin of 
the NIMH that the brains of hyperactive 
adults show lowered glucose uptake in the 
sensorimotor and frontal regions. That is, 
there is a discernible functional distinction 
and it is consistent with underarousal. 
Secondly, we have the recent report by 
Lewis Baxter of UCLA that behavior therapy 
for obsessive-compulsive behavior results 
in activity level changes in the caudate 
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nucleus similar to those elicited by medica- 
tion for this condition. Finally, we have the 
recent confirmation by Chris Mann of what 
had already been well-established, namely 
that the EEG statistics of ADHD children are 
significantly different from those of nor- 
mals, and in line with the underarousal 
hypothesis. These results may begin to 
draw the attention of a reluctant medical 
community to this promising new field. 

One key reason for the lack of interest 
by the medical research community is that 
the current focus in neurophysiology is on 
neurotransmitter mechanisms and interac- 
tions at the molecular level. The phenome- 
nology we are concerned with cannot yet 
be described in those terms. ADHD may 
involve observable differences in serotonin, 
norepinephrine, and dopamine function, 
but these may be effects rather than causes. 
To understand "disorder," we must look at 
how the brain maintains "order". We must 
look at the brain as a control and feedback 
mechanism. A functioning serotonin sys- 
tem is a necessary but insufficient condi- 
tion for maintenance of "order." 

An Emerging Synthesis 

When one considers how the brain must 
organize sequential processing activity, or 
how it must recognize a particular visual 
image, splayed across the visual cortex, as 
belonging together, we realize that an 
incredible amount of parallel processing 
must occur, and nearly simultaneous or 
synchronous communication between dif- 
ferent parts of the brain. It is belaboring the 
obvious to say that timing, and the coher- 
ence of timed events over a larger interval, 
are important for the completion of 
sequential processing tasks. Various parts 
of the brain must be successively alerted to 
play their role in the completion of the 
task. This is called activation. This is the 
business of the brain stem, of the midbrain, 
and of the thalamus in particular. And this 
process is out to lunch in the head-injured, 
the depressed, the over-anxious, the sleep- 
deprived, and the ADHD child or adult. 

Sterman long ago postulated that the 
mechanism being affected by EEG training 
is that by which the thalamus regulates and 
stabilizes the intrinsically hyperexcitable 
cortex. This mechanism is presumed to act 
rhythmically in the 12-19 Hz domain. The 
thalamus has both specific and non-specific 
nuclei. The specific nuclei project to local- 
ized regions of the brain, whereas the non- 
specific ones project to broad regions of the 
cortex. By varying the training frequency 
within the band, and by varying electrode 
location, we are able to elicit highly specific 
effects, in addition to the general benefit of 
training activation. In this we are guided by 
what neuropsychologists and neu- 



roanatomists have learned with respect to 
localization of function. The specific effects 
confirm that we are able to train both the 
specific and the nonspecific thalamic 
nuclei. They also prove that we are not 
simply dealing with placebo effects. 

NiMH stopped funding the epilepsy 
research in 1985, arguing that the field had 
been plumbed. In fact, the field had just 
begun. One of the most promising findings 
in this decade of the brain is how 
amenable the brain is to effecting change 
in its own function, if only it is given 
appropriate cues. One of these days all this 
will be considered obvious. Why shouldn't 
the brain be able to adapt to new informa- 
tion about itself? It is called learning. 
That's what our brain does well. 

What the brain is known to be 
capable of randomly, we may 
be able to elicit systematically. 

Just as in agriculture a slow transition is 
taking place from the pesticide war against 
nature to using more biological means of 
control, we will emerge from a singular 
focus on pharmacotherapy and surgery to 
recognizing the brain's own potential for 
healing. We know it exists. Probably many 
starding recoveries now routinely ascribed 
to the placebo effect are in fact examples of 
the power of self-healing. We all know of 
the phenomenon of "spontaneous remis- 
sion" of tumors. This term pre-dates the 
scientific era. In fact, of course, tumors do 
not disappear in the absence of agency. We 
have allowed this term to survive to this 
day because we have not been interested in 
the mechanisms underlying spontaneous 
remission. Somehow the body, or more 
specifically the brain, precipitated the 
aggression against the tumor. It is another 
example of self-healing. What the brain is 
known to be capable of randomly, we may 
be able to elicit systematically. 

Some Concrete Examples 

Science in general, and in particular 
medical science, is not impressed by indi- 
vidual case histories, which are routinely 
dismissed as "anecdotal data". However, 
they can nevertheless be useful in the pre- 
sent context to calibrate the reader's expec- 
tations of what this new technique may be 
used to accomplish. They are also useful 
scientifically, by forcing our attention on 
new phenomena which have simply not 
yet been studied extensively, but point the 
way to the future. The astonishing 29-foot 
long jump by Bob Beamon in the Mexico 
City Olympics was a singular event, but it 



could not be dismissed in terms of what it 
said about human potential. 

Traumatic Beam Injury. 

In the case of major head injuries, sig- 
nificant spontaneous recovery has never 
been reported in the literature more than a 
couple of years post-injury. After such an 
interval, significant recovery would be as 
exceptional and noteworthy as an amputee 
starting to regrow a limb. The following 
are some representative case histories: 

A professional woman in her thirties was 
referred for EEG biofeedback training more 
than four years post-injury, an automobile 
accident in which she suffered whiplash. At 
the time she came for training, she was 
unable to live independendy. She had to be 
brought to the office because she could nei- 
ther find the way nor remember her 
appointments. She could no longer read, 
and even the simple act of boiling water at 
home could get her into trouble. She was 
extremely fatigued, and was not sleeping 
well. She was emotionally volatile, and suf- 
fered from frequent crying spells. All thera- 
pies to help her had terminated long before 
she came to EEG biofeedback training. 

At the third training session, she report- 
ed sleeping better. At session five, she 
reported having more energy. By session 
11, she was reading newspaper ads. At ses- 
sion 15, she declared: "I am becoming the 
woman I was before". By session 30, she 
was able to read her whole legal file at one 
sitting. At session 47 she reported "feeling 
100% human again for the first time." The 
training continued on to session 80. 
Subsequently, she reentered professional 
life and was remarried. 

A second case involved a woman in her 
thirties who was three years post-injury, a 
car accident in which she had suffered 
whiplash, and was unconscious for a peri- 
od of time. Her spine was fractured. When 
she came for EEG biofeedback training she 
was still totally disabled due to a variety of 
problems: chronic pain behind one eye; 
vision problems (central area gray, periph- 
ery fuzzy); dragging left leg; slurred 
speech; diminished memory function. She 
had continuous digestive complaints; 
headaches; dyslexia; and mental confu- 
sion. All therapies had been terminated 
except that she was still visiting her chiro- 
practor, who referred her for biofeedback. 

The digestive problems she reported 
were 75% improved by the fourth session, 
and completely eliminated by the eighth. 
Sleep was reported improved by session 
ten. By the time of completion of training 
at session 24, the pain behind the eye had 
been remediated, and her vision signifi- 
cantly improved. Her speech was no 
longer slurred; she was no longer dragging 
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her foot; and there was no more uncon- 
trolled crying. She was able to return 
prompdy to a full-time occupation. 

After EEG training his IQ was 
112, an increase of 42. 

A third case involved a man in his 
fifties. After an automobile accident he was 
brought into the hospital DOA. His family 
was summoned. A family member 
observed the body to move under the blan- 
ket on the gumey, and drew attention to it. 
"Oh, bodies do that," she was told. The 
movements continued, and the medical 
staff thereupon resumed attempts to resus- 
citate the man. After weeks in coma, he 
subsequendy made a major recovery, and 
came to us years later after his condition 
had stabilized. With the training, his mood 
became more elevated, and his memory 
gradually returned. He had studied some 
seven languages in his youth, and this lan- 
guage ability was gradually recovered. He 
also improved in terms of balance and gait. 
Members of his head injury support group 
pronounced him "a changed man." 

Stroke 

A woman in her fifties came to us for 
EEG training 19 months post-stroke, and 
after all other therapies had been terminat- 
ed. She was having difficulty with concen- 
tration, with speech, and with word 
retrieval. There was some loss in fine 
motor control, and symptoms of depres- 
sion. She came from out of town and could 
only obtain six training sessions during 
her stay. Nevertheless, it was reported 
upon her return home that she resumed 
writing correspondence; that she was again 
playing the piano; and that she was much 
more verbal, once again bossing everyone 
around in her household. Her original 
vitality had returned. 

Another case: A man came to us some 
three years post-stroke, having suffered 
extensive damage to left-side speech and 
motor areas. His speech consisted of only 
partial words — often the wrong ones — and 
some consonants were still lacking. He 
was on a cane, and had limited use of his 
right hand. He was depressed and with- 
drawn. All therapies had ended with the 
exception of speech therapy, which was 
just about to end. 

The training effected first a remediation 
of the depression. He became much more 
active and interested in the life of his fami- 
ly. His speech therapist observed a sudden 
burst of improvement in speech (within 
two weeks of start of training for the 
speech deficit). By session 27 he was 
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speaking again in simple but complete sen- 
tences. By session 46 he had given up his 
cane; by session 60 he was using his right 
hand again to shake hands. By session 90 
he trusted himself to go skiing again, and 
was picking up newspapers to read. 
Speech is still halting and slow; but he is 
fully engaged again in the life of the family. 

Drug Bait 

A three-year-old girl was referred to one 
of our offices for reasons of behavioral 
dyscontrol. She had screaming episodes 
lasting for hours. These were so common 
that it was impossible to find foster care 
placement for the girl. She was hospital- 
ized at the time of the training. Within 
three sessions, the crying episodes were 
reduced to three minutes, and after ten 
sessions the case worker pronounced that 
the girl was functioning like a normal 
three-year-old. 

Fetal Alcohol Syndrome 

A five-year old adopted boy was starting 
to develop severe behavior problems at 
home. Fetal alcohol syndrome was then 
diagnosed. The child so fractured the fami- 
ly life that the mother thought her only 
option was to "put the child back into the 
system." The boy was totally resistant to 
doing the training. He announced "I don't 
have a brain." Nevertheless, after a few 
training sessions, the boy mellowed. His 
anger diminished, and it became possible 
to reason with him. After 32 training ses- 
sions total, he was winning "student of the 
week" awards at his school. His intrinsic 
charm was now showing. 

Mildly Mentally Retarded Boy 

An adopted boy with an IQ score of 70 
underwent EEG training with another prac- 
titioner. He was retested a year later, and 
his IQ score was 112, an increase of 42. By 
itself, this result may appear startling. 
However, it is quite consistent with our 
own findings of increases in IQ test scores 
of more than thirty points when the chil- 
dren start at values less than 90. The train- 
ing clearly facilitates the organization of 
mental functioning so that the child can 
exhibit his native intelligence. The results 
are so striking that they must compel us to 
revisit the whole issue of whom we are 
calling mentally retarded. 

Attention Depot Disorder; Conduct Disorder 

A twelve-year-old boy was referred to 
us for EEG training because of conduct 
problems. He had been kicked out of 
seven schools, the last a school for severely 
emotionally disturbed children. He was 
being home-schooled at the time. He had 
suffered a birth injury, and a subsequent 



head injury at two years. He had signifi- 
cant sleep problems when he came to us. 

After the first EEG session, he stopped 
talking in his sleep at night. After session 
nine, he reported that he did not get in as 
much trouble. He completed training at 29 
sessions. Within a few months, he 
returned to regular public school. No one 
would call him emotionally disturbed any 
more. Also, his IQ score increased 34 
points (WISC-R), and he improved four 
grade levels in reading, and more than two 
in spelling, according to the Wide Range 
Achievement Test. 

Severely Emotionally Disturbed Boy 

An eleven-year-old boy at a group foster 
home had a history of aggression, opposi- 
tional behavior, and ADHD. He was also 
suicidal. He had math and language dis- 
abilities. He was reluctant to undertake the 
training, and rarely did more than twenty- 
minute sessions. After twenty such ses- 
sions, he made a breakthrough. He came 
to the next session enthusiastic about the 
training, declaring that he was a "new 
man." He was calmer, and much more 
cooperative. 

His aberrant behavior subsided. He was 
no longer suicidal. The staff psychologist 
said she had never seen a more dramatic 
change in a person in ten years of psy- 
chotherapy. After ten more sessions to 
consolidate his gains, the boy was released 
from the group home back to his closest 
living relative, an aunt. 

Depression 

A woman in her forties came to us with 
a long history of depression, of eating dis- 
orders, of chronic pain, and bruxism 
(teeth-grinding). As part of the intake ses- 
sion, she took the TOVA test, which mea- 
sures attentional variables. She was in the 
5th percentile in terms of reaction time, 
and in terms of inattention and variability 
in response time. After only twenty train- 
ing sessions, her TOVA scores were all bet- 
ter than her age-appropriate norms, a sim- 
ply staggering improvement. We rejoiced. 
She was wistful. "You are taking my dis- 
ability away," she said. "I've lived with that 
all of my life." Change, though positive, 
can be somewhat frightening because of 
the uncertainty it brings. She is in the con- 
tinuing care of her psychotherapist to 
manage these changes. 

Dementia 

An elderly man came to us diagnosed 
with "diffuse cortical atrophy". He had 
been a highly verbal, intellectual man — 
Rhodes scholar, company president, and 
public official. Now he was falling silent 
because he was losing himself in para- 
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graphs and sentences, and he found that 
was too embarrassing for him. After nine 
training sessions in one week, his disorder- 
ly EEG was normalized (reduced in ampli- 
tude) by a factor of three. He became more 
verbal, and more animated. His wife said, 
"You have given me my husband back." 
He came for booster sessions a year later. 
Subsequently he suffered an ischemic 
attack, leaving him with symptoms of dis- 
orientation and paranoia. These symptoms 
persisted for some months until he could 
come back to the training, at which time 
they were promptly remediated. As the 
organic deterioration continued its relent- 
less course, he eventually needed the 
booster sessions more frequendy. 

Ultimately, he benefited from the train- 
ing for more than five years, until he suc- 
cumbed to progressive supranuclear palsy. 

Bruxism (teeth grinding) 

A woman came to us after having had a 
S 10,000 dental restoration for bruxism. She 
was a hyperactive adult with poor body 
awareness. She undertook the training for 
more than thirty sessions. By session six, 
she became aware of clenching her teeth 
during the day. By session twenty, the ces- 
sation of night-time bruxing behavior was 
indicated by remediation of the pain asso- 
ciated with it. Training continued to thirty 
sessions to consolidate the gains. 

Anxiety and Panic Attacks 

A woman came to us with a history of 
frequent panic attacks, migraine 
headaches, poor sleep patterns, and 
fatigue. She could not handle the stress of 
a job. Training in the SMR band helped her 
to relax; then training in the beta band (15- 
18 Hz) helped her mental functioning 
(concentration, focus). Followup after 32 
training sessions showed that she still felt 
somewhat anxious, but her panic attacks 
had been completely eliminated. 

Temporal Lobe Epilepsy 

A seventeen-year-old boy was trained 
for temporal lobe epilepsy, for which he 
was medicated with Tegretol and Dilantin. 
He was doing poorly academically, and 
was exhibiting many signs of psychologi- 
cal disturbance and instability. He was 
emotionally volatile, even explosive. He 
was depressed and angry. He exhibited 
self-mutilating behavior and suicidal 
ideation. This behavior pattern had been 
observed for nine years prior to the onset 
of EEG training. After the training was ini- 
tiated, the boy became friendly and talka- 
tive. His academic performance began to 
soar. The volatile emotions subsided. The 
suicidal thoughts vanished. He began to 
set long-term goals for himself: getting into 



college, choosing a curriculum. He was 
able to eliminate the need for Dilantin 
entirely, and to significantly reduce his 
dose of Tegretol. 

After a year of intensive training at two 
sessions per week, he succeeded in getting 
into college on the basis of his obvious 
change in performance, which made his 
prior record unrepresentative. By the end 
of the first year, he was near the top of his 
class in his chosen field of computer sci- 
ence. The biofeedback gave him a sense of 
control over his epilepsy, and over his 
brain. He began to take charge of his own 
training. He came to know his own brain 
very well. He could predict what the EEG 
instrument would show on a given day 
based on what he knew about himself. 
Eventually, he came to need the instru- 
ment less and less. He also learned other 
skills (breathing, yoga, meditation) which 
many other persons with seizure disorder 
have found to be helpful as well in manag- 
ing their seizure threshold. 

We have now managed over 1000 per- 
sons in EEG training in our own office, and 
our techniques are now in use with well 
over fifty other professionals who are get- 
ting similar results. 

Summary and an Intimation of the Future 

The results described above portend 
many new developments in terms of tak- 
ing advantage of the ability of the brain to 
remediate itself. We are surely just at the 
beginning of discovering how this new 
tool of EEG training can be best applied in 
a particular individual. The boundary of 
our knowledge horizon is increasing rapid- 
ly, like ripples on a pond, raising more 
questions than we have so far answered. 

The results bespeak a general property 
of the human brain, which is LEARNING. 
All parts of the brain are intrinsically 
responsive to information. That is the 
essential function of a nervous system. It is 
similarly obvious that the brain routinely 
responds to information about itself. The 
new findings indicate that it can also 
respond to information about itself which 
is provided externally, by biofeedback. The 
implications of this appear quite boundless 
at this point. 

We see the impact of this training par- 
ticularly strongly in the most severe condi- 
tions with which brains are afflicted: 
epilepsy, traumatic brain injury, cerebral 
palsy, and the dementia of the aged. We 
see it impacting also on the largest issues 
confronting the field of mental health: 
depression and anxiety disorders. We see 
it helping with some of our society's most 
vexing problems: irrational violence, crim- 
inal behavior, and addictive behavior. And 
we see it dealing with so many of the 



learning problems which lead to unpro- 
ductive lives. The efficacy of the training 
for some of the most disturbing behaviors 
we see in our fellow man (irrational 
aggressive behavior; sociopathy) implies 
that these behaviors are brain-based. They 
do not come from a deficient force of 
"will". In fact, the more extreme the 
behavior, the more likely it is that we are 
dealing with a neurological impairment. 
Fortunately, these impairments don't 
appear to be hard-wired. 

In the last year we have seen a surge of 
interest by mental health professionals in 
this technique. We will soon see it avail- 
able in many different settings. The impact 
of our emerging ability to train the brain is 
incalculable for our society. Clearly, this 
will have to be part of any national health 
plan which meaningfully addresses the 
problems people actually have. EEG 
biofeedback could lead to significant 
reduction in health care costs, as we 
address the underlying problems rather 
than the physical symptoms they give rise 
to. The frontier of health is, in large part, 
the frontier of the brain. 

Siegfreid Othmer, Ph.D. 

President, EEG Spectrum 
16100 Encino Blvd 
Encino, CA 91436 
(818) 789-345640 



Sigfried Othmer, Ph.D., while with 
Hughes Aircraft working on focal plane 
arrays, became interested in the EEG field 
based on the help his son received from 
early EEG feedback treatments for temporal 
lobe epilepsy. He developed one of the first 
micro-computer based EEG feedback sys- 
tems and is now co-owner, with his wife 
Susan, of EEG Spectrum. He received his 
doctorate in physics from Cornell. 
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New Light on Lights, 
Sounds, and the Brain 



by Len Ochs, Ph.D. 



Light and sound machines — devices that combine rhythmic 
photic and auditory stimulation and seem to alter or 
"entrain" brain wave activity — have been available as con- 
sumer products for years now. These devices have been used to 
explore consciousness, relax, enhance performance and learning, 
explore altered states, and enhance sleep and energy, to name but a 
small selection of goals. 

I am not aware of any reasonable scientific studies, much less 
controlled studies, of the therapeutic effectiveness of light and 
sound stimulation devices. However, if there's fire where there's 
smoke, formal studies or no, these devices must be doing enough 
to warrant their sharply increasing sales over the past few years. 
Reliable reports of significant benefit are few, but they are clearly 
frequent enough to sell increasing numbers of these devices in the 
context of enhanced functioning, as well as widespread desires to 
stay away from both drugs and the relatively poor efficacy of med- 
ical treatment for some chronic conditions. I have, on occasion, 
heard second hand stories of these devices producing effects that 
seem nothing less than miraculous. 

My negative bias and disposition toward these devices showed 
clearly, even in the face of Marion Diamond's and W. Grey Walter's 
pioneering work on stimulation. So it is with a distinct sense of 
embarrassment that I must report my own observations of a light 
and sound device that produces reliable and important results with- 
in certain domains of problems. 

EEG Entrainment Feedback. In the process of working on one 
technical problem, 1 designed a sound and light system that would 
customize itself to the user's brain waves on a moment to moment 
basis. By using the individual's EEG to set and reset the stimulation 
frequency, the stimulation would always, then, be customized to the 
user's brain wave states. This system, which I called EEG Entrainment 
Feedback (EEF) would, I thought, constitute a non-directive psy- 
chotechnology whose course would be set by the person's brain, but 
which in turn would be influenced by the stimulation. 

I had the biofeedback J&J 1-330 EEG and the Synergizer light/sound 
device from Synetic Systems. EEG software was designed to link these 
two devices allowing the person's EEG to change the frequency of the 
lights and sounds, and the stimulation, in turn, to change the EEG. 
That covers the electronics and computer side of the system. 

The clinical effects of this system were entirely unpredictable to 
me. This link had not been attempted before to my knowledge. 
There was certainly nothing in the literature which described the 
EEG-stimulation link, what the effects of it might be, what problems 
might be encountered, and how it might be used. 

I tried out the EEF system and found it much more visually 
beautiful than I found the traditional sound and light stimulation. 
It seemed more alive and responsive to my brain waves than was 
the fixed-frequency or pre-programmed slowly ramping stimula- 
tion I had previously tried. Although only red LEDs were used at 
that time, the visible patterns and rich colors varied closely with 
the measured EEG frequencies. 

Clearer, Faster Psychotherapy. Interested, but not especially aware 
of any unusual ability of the system, I introduced it to some patients who 
had a great deal of psychotherapy, biofeedback, and even EEG brainwave 
biofeedback, but who needed results that were clearer, fester, and more 
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meaningful than brought about by these procedures. One man had 20 
years of rages, many of which lasted two weeks at a time. The family was 
threatened with divorce because of the unacceptability of his explosive- 
ness. He was unable to work because of his temper. Another patient was 
a woman who worked for a major retail chain as an upper-level manager 
and had been exposed to increasing work pressure over the past few 
years, capped by threats of bodily harm to her and her family by ex- 
employees. She had been unable to go to work and was extremely 
depressed and anxious. Both of these individuals were very highly moti- 
vated, and very bright Both wanted to work again; and both felt the 
shame of being out of work. The man highly valued his family and want- 
ed to continue in it What follows are lessons I learned using EEF to 
work with these two individuals and others. 

I found it much more visually beautiful than 
traditional sound and light stimulation. It 
seemed more alive and responsive to my 
brain waves... 

LESSON ONE: People can be hypersensitive to their own brain 
waves. Within two minutes of feeding back EEG-driven sound and 
lights the woman began to complain of back, neck, and head pain. I 
had set the system to lower her EEG by flashing the lights a little 
slower than her dominant frequency. Increasingly in the biofeedback 
field, brain wave biofeedback was being used to teach people with 
post-traumatic stress disorders to voluntarily lower their average 
brain wave frequencies. But this woman clearly experienced tension 
and muscle contraction pain when her brain wave frequencies low- 
ered. If lowering her EEG produced pain, I wondered if increasing her 
EEG by flashing the lights slighdy faster than her dominant frequency 
would keep her from pain. Contrary to the wisdom of conventional 
EEG biofeedback, it did. 

Her responses suggested to me that she was hypersensitive to 
lower frequencies. So the strategy I next adopted was to gradually re- 
expose her to her lower frequencies, but to do it so gradually that she 
would desensitize to them and be able to be comfortable with them. 
So I alternately reduced and sped up the stimulation by changing the 
polarity of the difference between her dominant frequency and the 
stimulation. The lights alternately flashed at slighdy faster than her 
dominant frequency (thus entraining her brainwaves upward) for 
one minute, then slighdy slower for the next minute, and so on, 
reversing the polarity or direction over the course of a five minute 
session, at first, and gradually lengthening the session to 30 minutes. 

As I continued exploring this non-directive psychotechnology, 
psychologist Jon Cowan's objection to the name EEF began to 
stimulate me to fit a new model to the phenomenon I was witness- 
ing. EEG Entrainment Feedback still made sense in that the brain 
was indeed being entrained by the stimulation (as James Gleick 
writes in Chaos: Making oj a New Science, "This phenomenon, in 
which one regular cycle locks into another, is now called entrain- 
ment, or mode locking.") However, in the larger sense this 
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ir.trainment was being used to disentrain the brain from being 
suck in a destructive reaction pattern. 

Disentrainment refers to the disruption of entrained patterns, pat- 
;ms which have become in some way locked. Disentrainment is 
more a process which leads to the re-establishment of biological sys- 
•-M21S flexibility. As critical as the ability of a system in its ability to 
*-.thstand shocks is, in Gleick's words, "how well a system can func- 
tion over a range of frequencies. A locking-in to a single mode can be 
enslavement, preventing a system from adapting to change.... No 
heartbeat or respiratory rhythm can be locked into the strict period- 
icities of the simplest physical models, and the same is true of the 
subder rhythms of the rest of the body" [italics mine] . 

The linked EEG and LS system I had developed had the effect 
of making more flexible a range of neurological and neurochemi- 
cal systems from the largest to the scale, and consequently 
improve conditions of patients once thought to be largely hope- 
less. The success of this system rests on the integrity and ingenu- 
ity of the research toward this end. Thus I changed the original 
-ame EEG Entrainment Feedback to the more accurate EEG 
Disentrainment Feedback (EDF). 

This entrainment was being used to disentrain 
the brain from being stuck in a destructive 
reaction pattern. 

The previously mentioned man afflicted with uncontrollable 
rages, a Viet Nam veteran, had suffered these explosive episodes 
since his tour of duty. His temper had decreased ever so slightly over 
the course of 40 EEG biofeedback sessions, but clearly not enough to 
change his wife's mind about divorcing him. His sixteen year-old son 
was giving the parents increasing problems with temper, manipula- 
tiveness, and mixing with the "wrong crowd" at school. The mother 
was especially concerned that the son was beginning to imitate "big 
time" the father's temper, which was too much for her to handle, and 
which added to her sense of urgency. Over a span of two weeks of 
daily EEG-driven LS stimulation sessions, tears would show over the 
man's cheeks; he felt thermal hallucinations ("It's as hot as Nam . . . 
whoops, it's gone."); he experienced auditory hallucinations ("I hear 
the choppers."). In each of these instances, and in others like them, 
my only verbal intervention was a non-technical acknowledgment of 
what he said: "Uh-huh," or "Yup." In each of these instances he reas- 
sured me that he was all right. 

The protocol I used with this patient was the same that I used 
with the woman; if the patient looked uncomfortable or sounded 
uncomfortable, I reversed the polarity of the leading frequency, i.e., 
alternating between slighdy faster and slighdy slower than the domi- 
nant brain wave frequency. 

Over the course of two weeks not only did the father's temper 
recede, but the son could no longer trigger the father's temper out- 
bursts (which dazed and confused the son the first times it hap- 
pened). In addition, the father became a stable aid to the mother in 
the son's management, and exercised good judgment in the man- 
agement of his own time so that the mother could at last depend on 
the father to show up for appointments, for example, even when 
things didn't go his way, or when traffic was especially bad. 

With the progressively lengthening exposures to specific fre- 
quencies that made these individuals uncomfortable, their comfort 
with the presence of these frequencies in their spectrum increased, 
and their symptomatology decreased. 

LESSON TWO: Those with psychological and physical trauma are 
much more frequently hypersensitive than normals are to stimula- 
tion. According to Robert Austin, the president of Synetic Systems of 



Seatde — a manufacturer of consumer sound and light stimulation 
devices — approximately 5% of their customers have complained about 
the brightness of the lights and the loudness of the sounds (even 
though the stimulation could be lowered to non-visible and non-audi- 
ble levels). However, my continuing work with a heterogeneous head- 
injury and mixed psychopathology patient sample has shown over 80% 
to be hypersensitive to the light stimulation to significant degrees. 

The linked EEG and LS system had the effect of 
making more flexible a range of neurological and 
neurochemical systems ... 

"Hypersensitive" to stimulation means that the patients showed 
or expressed some degree of discomfort when the stimulation was 
present. Often the sensitivity was so great that the lowest levels of 
illumination of the lights were too bright. Non-verbal signs of over 
stimulation were tightening of the chest, restriction of chest motili- 
ty, lifting or rounding of the shoulders, flexion of the neck, or 
tightening of the jaw. There were verbal expressions as well, rang- 
ing from "too bright" to "too much flicker" to "too much red" to 
cries and grunts of discomfort. In some cases I needed to mask the 
red LEDs embedded on the inside of the glasses with a sheet or two 
of manila file folder material in order to decrease the brightness of 
the lights low enough so that the patients could be comfortable 
with the stimulation. 

One woman was so sensitive that she found the lights too bright 
even when they were shielded with file folder material and placed 
on her lap. Individuals may not even be able to see the lights when 
they are so dim; some can, however, feel that the lights are on, and 
feel this as apparent changes in blood flow inside their head, in 
their scalp, or in their eye lids. If they are sensitive to vascular pain, 
stimulation at the lowest levels may begin to elicit vascular pain as 
a fraction of that which they usually experience — and rarely pain of 
their usual full intensity, although full intensity pain has been 
known to occur and the patient should be prepared medically to 
manage it with the cooperation of his or her physician. 

LESSON THREE: The people with the worst symptoms are the 
most hypersensitive to LS stimulation. It is astonishing to link 
sound and light sensitivity to symptom intensity. It is astonishing 
because we are not used to documenting central nervous system sta- 
tus with peripheral problems, or brain irritability with conscious- 
ness, motivation, mood and energy problems. It is much more typi- 
cal to think of psychological reasons for these problems. Examples 
of those with extreme hypersensitivity problems are people unable 
to tolerate the flashing at all, even with the lights taped over with 
black electrical tape; they may object to the brightness, the flicker or 
the color. These people may not begin to respond for 20 sessions, 
while most of those with less sensitivity can begin to respond with 
symptom relief after the first session. 

LESSON FOUR: The people who desensitize get better. Not all 
patients show hypersensitivity. However, of those that do show 
hypersensitivity, 100% of the over 50 patients 1 have worked with 
showed a decrease in symptoms as they desensitized. Examples of 
this hypersensitivity are someone saying that the lights, colors, or 
flickering are making them uncomfortable. Several kinds of 
symptoms reliably improve for those that have suffered psycho- 
logical or mechanical head trauma: lack of clarity, lack of energy 
during the day, sleeping problems at night, depression, irritabili- 
ty, temper, and explosive episodes, inability to absorb informa- 
tion auditorily or visually, difficulty prioritizing, poor short-term 
memory, difficulty making decisions related to focused and 
directed activity, and obsessive thinking. 
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A 24-year old man with a pre-birth family history of alcohol abuse 
and physical violence, multiple head injuries as a young child and a 
long history of psychotherapy (along with continued family addic- 
tions, violence, and parental psychiatric hospitalizations), came in to 
me for treatment on the referral of his therapist. He complained of a 
life-long history of depression, suicidality (thoughts and attempts), 
obsessive thinking, sleeping problems, and the shooting of a family 
member. His skepticism about the possibility of change was 
immense, as was his distrust of me as a psychologist and therapist. 
Within the first 10 daily half-hour treatments (given in 1-hour ses- 
sions) he noticed a decrease obsessions and suicidality. At his 22nd 
session he was in his own words "90%" free of depression, irritability, 
temper, and obsession. He declared himself to be reliably not suici- 
dal, and was focused on how he might mobilize himself vocationally 
to move out of social security disability. At this time he has complet- 
ed 45 daily sessions and his work, energy, productivity and attention 
have stabilized. He will begin once weekly sessions for about six 
weeks to taper from treatment. 

There was a clear direct relation between the amount of light 
stimulation he could comfortably tolerate and his sense of well 
being. It took him twenty sessions to be able to comfortably tolerate 
full light intensity. To someone hypersensitive to stimulation it 
seems impossible that they will ever be able to be comfortable with 
strongly bright lights. However if the desensitization is managed 
carefully, skillfully, and with patience, patients are able to be com- 
fortable with brightness levels they once thought impossible. 

LESSON FTVE: After desensitization, the lower the intensity of the 
stimulation, the more reliable the improvement. After a woman who 
had been doing well suffered another trauma she relapsed. And after 
the trauma she appeared to be making no progress toward recovering 
the gains she had made, although she did not appear to be uncomfort- 
able with bright stimulation. Since she was showing large amounts of 
very low frequency activity, I wondered if the strong stimulation was 
itself mimicking the effects of trauma and perpetuating her problems. 

I decided to lower the lights to levels barely visible to her, and once I 
did, she began making progress again. Others using EDF have found the 
same im-provement effects in work with stroke victims: those who 
appeared to have plateaued once again made progress once the stimula- 
tion levels were lowered. 

The advisability of lowering the stimulation levels also flies in the 
face of the way many use commercial sound and light devices. 
People seem hungry for experience and sensation, and often speak 
of "blasting" themselves with light and sound stimulation. In fact, 



patients frequently ask me to raise the brightness of the lights in the 
belief that more is better; if they can just "take" a litde more, they 
may get through the treatment faster. Unfortunately this may pro- 
voke a relapse and overdose, and lengthen their treatment. At best, 
it can lead to no improvement. 

It may be that gradually raising the lights in intensity serves to 
reorganize the brain in some way. However while many of the 
symptoms do decrease as this happens, as noted above, some oth- 
ers, typically the finer thinking, organizing, memory, and sequenc- 
ing skills seem to need something else. It may also be that lowering 
the intensity of the stimulation produces a much milder local stim- 
ulation at the site of the EEG electrode without the global brain 
reorganization. Keeping the stimulus intensity high may interfere 
with the return of function by overloading the cortex, an effect seen 
by large amounts of low frequency activity and a failure of the cor- 
tex to inhibit that activity and integrate it so that the person can 
function at "higher" levels. This cortical overload may serve as a 
model by which trauma can be studied. (This also suggests that 
there may be two phases to EDF treatment: global and local. Global 
reorganization appears to require desensitization to bright stimula- 
tion, while local reorganization, responsible for the recovery of spe- 
cific skills, seems to require dim light.) 

LESSON SIX: There is more than one kind of hypersensitivity. 
Although the woman I mentioned above appeared comfortable with 
brighter lights she did not resume making progress until their bright- 
ness was lowered significandy. This implies that she was still hyper- 
sensitive to the lights even though she felt no need to complain. The 
loss of the sense of hypersensitivity in the midst of continued impair- 
ment suggests that the brain is capable of reacting differentially. 

Because her sense of hypersensitivity was lost, there has been a 
need to develop other objective ways to alert the clinician that the 
patient is hypersensitive. This remains a problem today, and one 
that is receiving top attention. 

LESSON SEVEN: There appears to be such a thing as optimization 
of one's EEG. As a patient becomes progressively more functional — 
that is mood, energy, motivation, memory, attention, sequencing, 
prioritizing, etc., become more present and reliable — there are pre- 
dictable changes that appear in the patient's EEG patterns. As the 
patient learns to "cruise the frequencies" and do "nothing" under 
the stimulation of the lights and/or sounds, i.e., gets better at not 
directing or processing consciousness but instead lets go and per- 
mits it be pulled however it goes, the activity observed in each of the 
bands becomes minimized, equalized, and reduced in variability. 



MMPIs Pre- and Post-EEF Treatment: Mild Head Injury 




7/30/90 
10/13/92 



F K HS D HY PO MF PA FT SC MA SI 



A typical MMPI personality 
test graph for a woman who 
was extremely competent 
before her head in|ury and 
unable to work afterward. 
Shading difference show 
results Before and after a 6- 
session treatment. Any of the 
t-score bars above 65 are 
considered abnormal. Not 
only are the after-treatment 
(shaded) bars much lower, 
on the whole, which means 
reduction in symptoms, but 
the patterns among the bars 
are different indicating that 
her personality has. in effect, 
changed. The initial readings 
indicate both personal- y and 
thoughfdisorders, whereas 
the arter-tTeatmenr results are 
within the normal range and 
co respond to much greater 
functional ability. 
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While there initially appears relatively enormous amounts of high 
amplitude EEG in the lower frequency bands, this activity is mini- 
mized and stabilized in response to properly applied stimulation. 

I have seen no instance in which symptoms were worsened or 
even fixed at high levels as these patterns became more prominent. 
The opposite is true, in fact: I have only seen improvement as the 
"idling" EEG was minimized and stabilized when measured from 
the front of the head. 

As these EEG patterns become increasingly prominent, the EEG will 
increasingly follow (or be entrained by) the stimulation if it is deliber- 
ately varied. EEG following has not been evident early in the treatment 
when the EEG appears disorganized. In addition, movement artifact, 
often a consideration in EEG measurement, becomes much less 
prominent as the treatment progresses, and may almost be another 
indication of discomfort which improves with treatment. 

LESSON EIGHT: We appear to have subcortical as well as corti- 
cal intelligence, fortunately. Once our functioning begins to dete- 
riorate, our ability to be ourselves also deteriorates. We begin to 
experience the frustration that we can no longer do the things we 
used to do. We have trouble reading, following conversations, fol- 
lowing (understanding), remembering and executing sequences of 
instructions; remembering what we need to do, what belongs to 
whom, and what still needs to be done (whether it was already 
done, or whether we or someone else needed to do it). We often 
have problems driving or riding in the car, fuming at apparent 
slights and stupidities of others and the impossibility of arriving at 
the intended destination on time (especially if we are having trou- 
bles admitting we can't remember where we are going or how to 
get there). The frustration and shame of not being who we were in 
our former competence is pervasive in nearly everything we do, 
and nobody can really understand why we can't "snap out of it" 
and "grow up." We fake normalcy the best we can. 

If we try to use regular EEG biofeedback, which follows a con- 
scious learning model, our incompetencies interfere with our abili- 
ty to leam brain wave discrimination, association, and control. EEG 
biofeedback, that is, sometimes places us in a Catch 22 situation in 
which the very skills we have lost are those which are required to 
expeditiously leam brain wave control! 

Fortunately EDF does not require conscious learning — except 
for the need to leam to "idle" and drift with the stimulation pat- 
terns, as we both influence and are influenced by the lights. In fact, 
any attempts to "help" the stimulation, engage in constructive 
thinking, meditate, and so on, usually lengthen the treatment 
process, at least in its initial stages. 

EDF does not require conscious learning — 
except for the need to learn to "idle" and drift 
with the stimulation patterns. 

We are used to thinking of our intelligence as an attribute asso- 
ciated with focused attention, discrimination, associative linking, 
memory, sorting, and discerning our way through sequences of 
possibilities and problems. The application of intellectual skills is 
often associated with effort. Those receiving EDF treatment, how- 
ever, are asked to do as little effortful focusing as they are able. 
They are asked to drift, or let their minds wander as much as pos- 
sible without direction. Patients often spontaneously report at the 
end of the treatment that they no longer resist the stimulation, that 
they just watch the colors and patterns and let them take them 
wherever they go — which is largely a reflection of what their brain 
activity is inclined to do. 



Those who were brightest consciously before their trauma often 
do the best, as if their intelligence is a quality that permeates the 
brain subcortically as well as cortically. While they often feel stupid 
in the conscious world of complex tasks, instructions, and cues, 
watching and listening to the stimulation seems to allow it to work 
without the need to overcome what are apparently useless efforts to 
direct their consciousness. 

It has been apparent that more than just the visual or auditory 
parts of the brain are involved in this treatment process. Reports of 
"a golden globe slowly rotating before my eyes," "strange smells 
that I can't place," "smelling the horses on screen at the movie," or 
"my God it's hot! as if I'm back in Nam," are not uncommon. 
These appear to be signs of the brain's interconnectedness, intelli- 
gence that is at work to automatically heal the individual. 

The floating relationship between stimulation and brain activity 
becomes the program. 

It is important to say that except for the skills involved in desen- 
sitizing the individual and remaining comfortingly present and yet 
unobtrusive, it is the interaction between the EDF system and the 
individual's brain that is most intelligent. That is, the therapist does 
not need to pick out helpful frequency stimulation strategies: 

The floating relationship between stimulation 
and brain activity becomes the program. 

LESSON NINE: High functioning people who are truly injured and 
handicapped will do almost anything to get better if there is a rea- 
sonable chance that they will show relatively rapid significant 
improvement People who are used to high functioning are intoler- 
ant of impaired functioning, even if there is secondary gain to be had 
from their impairment. They will travel hours each way each day, 
they will pay cash regardless of whether insurance will pay, they will 
keep their appointments except in unusually difficult circumstances 
at which times they will call to keep the connection; they will ask 
questions about their experience; they will ask for reading material if 
there is some reasonable assurance that what is being offered to them 
will make a real difference in their lives. Formerly high functioning 
individuals who have been financially impoverished, who are living 
on disability and welfare, will stop at nothing to obtain and accept 
free treatment and will get well if possible, and go back to work or 
back to school. These people hate their lives. 

LESSON TEN: Research, Research, Research. It is sometimes diffi- 
cult to tell the difference between wishes for dramatic breakthroughs 
in medicine and knowledge of the mind, and actual discoveries that 
change our knowledge and our lives. Research starts with observa- 
tion and moves on to controlled testing of hypotheses with increas- 
ing degrees of stringency, all to make sure we are not fooling our- 
selves and each other. In case the reader thinks 1 am advocating 
stodgy academic publishing to enhance a knowledge of basic science, 
the reader is only partly correct I am as well concerned with market- 
ing and being able to make the grandest justifiable claims. However, 
these claims should acknowledge the product's limitations as well as 
its areas of applicability. The makers of the claims need to recognize 
the desperation of those afflicted with head injuries, strokes, spinal 
cord problems, depression, obsessions, rages, enormous fatigue, 
emotional and environmental hypersensitivity. Only research can 
define a product's limitations and capabilities. 

It has taken us three years to study how EDF might be studied, 
and to begin to develop tools so that neuroscientists can begin to 
evaluate its safety, efficacy and mechanism. Research is the only way 
to ascertain the system's assets and liabilities. 

Furthermore, there is no reason not to subject even the standard 
light and sound technologies to controlled studies. They lend 
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themselves perfectly to such investigations. The programs may be 
changed inside them without the knowledge of either the study 
personnel or the subjects under some conditions, and then 
changed again to be sure that each subject receives the real and 
placebo programs at specific times during the study. Fully inform- 
ing both staff and subjects that such switching will be taking place, 
and reassuring them that each will receive the best treatment 
known at the time will safeguard the interests of all. I believe that 
the extent to which the manufacturers of these devices have confi- 
dence that they are useful will be seen in their willingness to con- 
duct good research on them. Again, this is not just research, but 
potentially superb marketing. 

Many questions remain to be answered, such as: 

• Is the inclusion of the EEG really necessary? I suspect so, other- 
wise there would have been much more frequently reported 
successes from the already existing LS stimulation devices. 
However this really needs to be tested methodically. 

• Is the desensitization to the stimulation all that is necessary? 

• Are there particular protocols that are much more effective than 
others? 

Only research will advance our knowledge of the potential here. 

LESSON ELEVEN: Move to other sites to monitor the EEG. One site 
most probably won't be enough. An individual's EEG may be opti- 
mized at one site and problems still remain. It is possible that the job 
may not be completed satisfactorily until the EEG from the entire 
scalp is examined for high signal levels and great variability. The 
therapist may proceed systematically around the head following the 
standard 10-20 electrode site system, or look for electrode sites on the 
basis of neuropsychological research. One patient was doing rather 
well throughout the sites on the left side of his head. However when 
electrodes were placed toward the back of the scalp on the left, and 
working around the back of the scalp from left to right, and again 
across sites on the right side of his scale, he began to have emotional 
reactions, powerful dreams, and changed from not feeling bad to 
feeling occasional clear happiness. His inner life has become unsta- 
ble, but extremely intriguing and satisfying in its diversity. 

LESSON TWELVE: Trauma, both psychological and physical, 
may be a lot more treatable than formerly thought. A great deal of 
pain has been endured by the traumatized; a great deal of human 
resource has been lost as well. Trauma's impact on someone's life 
can convert it from exciting, satisfying, and productive, to one that 
is empty of hope, or financial and social independence in a second. 

LESSON THIRTEEN: Dead may not be so dead. The traditional wis- 
dom is that head injury symptoms are the result of dead or destroyed 
brain tissue. While there is undoubtedly structural and tissue dam- 
age in head injury, including stroke and spinal cord injury, the 
inevitable linking of that damage with the subsequent loss of func- 
tion may be premature and largely based on the treatment resistance 
of the subsequent problems using conventional methods. EDF has 
most certainly had its treatment failures. However in each case these 
failures are characterized by the patients being disappointed that the 
particular functions they wanted did not return, while other func- 
tions did. The functions that did return, such as the ability to remem- 
ber without making notes all the time, or clarity of consciousness, 
were each devalued. One patient did not recover from her post-trau- 
matic headache of five years when I was just beginning to under- 
stand the phenomenon of photic and auditory hypersensitivity. Her 
treatment may have been terminated prematurely. 

Another, who suffered both a massive stroke and an attempt to 
surgically repair his cerebral circulation during a cardiac bypass 
operation had major portions of dead tissue removed from his 
brain. The clarity EDF brought him drove home to him even more 
the significance of his losses, which intensified his frustration. 
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However the range of problems that were helped, from mild trau- 
matic closed head injury, to limbs paralyzed by stroke, to loss of 
emotional control, to depression, to loss of balance and equilibri- 
um, to loss of sight, to fatigue in chronic fatigue, to arthritis, to 
allergic cracking of the skin (post head injury), etc., implies that 
finding a structural anomaly does not necessarily mean that the 
person won't recover. In fact, I have been increasingly dissatisfied 
with the medical (EEG, radiographic, nuclear medicine) ability to 
predict capacity for recovery once EDF is applied to problems, espe- 
cially since most of the patients I have worked with have been bet- 
ter than two years since their injuries. 

LESSON FOURTEEN: We ain't seen nothin' yet. Once more it 
appears that we really don't know what we thought we knew: for- 
mer truths about human limitations to recovery from terrible trau- 
ma are beginning to show themselves as inadequate pictures of 
reality. There may be a good deal of institutional, personal, and 
professional resistance to the recognition that commercial LS stimu- 
lation technologies may have a valued place in the hallowed halls of 
medicine and psychology. Here are some of examples of resistance 
I have already encountered. 

1. Congratulations from some medical and psychological profes- 
sionals, followed by quickly walking away. 

2. Accusations of cruel fraud and deception, offering false hope to 
the truly hopeless. 

3. The attribution of success to either the personality of the thera- 
pist or the placebo response of the patient. 

4. Expressed fears that therapists will lose their jobs due to the suc- 
cess of EDF. 

5. Statements that the patients really didn't have the previously 
diagnosed problems, but psychological ones that were much 
more easily curable. 

None of these forms of resistance are unusual. Certainly con- 
trolled studies, even double-blind studies, are required to offer the 
highest level of commonly-accepted evidence of efficacy and safety. 

I have not speculated about how EDF works. It may be premature 
to do so. There is a great deal of research to do which will answer 
questions as it is conducted. 

There is no telling what electronic miniaturization will bring, 
ranging from the possibility of widespread and rapid improvement 
to many "hopeless" patients, to performance enhancement to many 
less severely afflicted. Procedures need to be developed to automati- 
cally adjust the intensity of the lights so that those who believe in 
macho treatment don't make themselves or their patients too spacy 
to operate a motor vehicle or other heavy or potentially dangerous 
machinery. Of one thing I am certain, and I underscore it for those 
who think that everything has been discovered: as long as people 
are alive, creation has a chance of being a continuous process. Just 
as this EDF process couldn't have been anticipated and just as the 
beneficial consequences of this process couldn't have been concrete- 
ly forecast (disregarding the slogans about the brain being only 10% 
used, and therefore capable of anything), openness to surprise has 
helped many who were condemned to a hopeless life. ▲■• 

hen Ochs, Ph.D. has applied the principles of simplicity, directness 
and obviousness to such diverse endeavors as the design and develop- 
ment of the Orion biofeedback system and its Apple 11-based predeces- 
sor, psychiatric aftercare facility merger, psychotherapy issues and 
techniques, and behavioral medicine. He has worked extensively with 
the physically injured, teaching them to rapidly and purposefully direct 
their blood flow for pain control, and with the chemically dependent, to 
alter their brain rhythms to relieve addiction. He is a past president of 
the Biofeedback Society of New York, and was recognized by the AAPB 
for his pioneering contributions to biofeedback instrumentation. He has 
a private practice in northern California. Phone 510 -687-3203. 
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Before the "entrainment revolution" of the eighties and nineties, there was biofeedback. 
Beginning with Joe Kamiya's pioneering work in the late 50's and early 60's demon- 
strating that subjects could gain control over their own alpha brain waves, EEG 
biofeedback took off at an incredible pace. And that was the problem. It moved too fast to 
be considered scientifically credible. Early on, claims of "instant meditation" and "all you 
need is alpha" were made and promptly rejected by the scientific mainstream, along with 
LSD and love-ins. It was not to be taken seriously again for another 25 years. 

Very quickly, however, through the more peripheral (and less controversial) forms of self- 
regulation, such as temperature, pulse rate, blood pressure, EMG (Electro-myograph), and 
EDR (Electro-dermal response), biofeedback research clearly established that any physiologi- 
cal variable that can be accurately measured and "fed back" can be brought under conscious 
control. These "traditional" forms of biofeedback have long been accepted as useful tools for 
stress reduction, and the cost of treatment is readily covered by most insurance companies. 

Quietly, meanwhile, in a few widely separated research labs around the country, work 
with brainwave self-regulation continued. And in recent years the perseverance of these EEG 
feedback researchers has paid off in a cluster of exciting breakthroughs. Today, EEG biofeed- 
back (brainwave training, neuro-feedback) is seen by many researchers and practitioners in 
the field as the ultimate in biofeedback. Rather than teaching self-regulation of peripheral 
areas, like traditional biofeedback, it works by teaching self-regulation of the mediator of all 
behavior and awareness, the brain. But while it is simple, elegant and seemingly on a solid 
scientific footing, neurofeedback is still subject to as much derision as astrology by much of 
the medical/psychological establishment. 

Many psychologists see EEG biofeedback as their best 
hope of catching up. 

So it was with a sense of shared exploration and discovery that many of the leading figures 
in the world of EEG feedback came together for the second annual Key West EEG Conference, 
sponsored by Futurehealth, from January 21 through 26, 1994. Last year's conference (now 
considered to be the "Woodstock" of the neurofeedback movement) attracted about 40 atten- 
dees. This year's attracted about three times that many — a clear indicator of the growing 
interest in the field. Bob Kail, head of Futurehealth, began his work with EEG biofeedback in 
1972, and stayed with it through the dark times because, he told Megabrain Report, "It's the 
most exciting part of the entire consciousness and human potential field." He explained that 
his goal has been to pull together all the diverse elements and ideas in the field; to get the 
proponents of various conceptual models to overcome their sometimes strong disagreements 
and share their knowledge and experience — to create a situation where the strictly scientific 
can be transcended in the creative atmosphere of an anything-goes think tank. 

And so the hallways at Key West buzzed with the energy and excitement inherent in find- 
ing oneself out on the cutting edge, along with many other like-minded explorers who are all 
eager to share information and speculation. More than once, in the excitement of free flow- 
ing, after-session conversations, assertions were made that might have remained proprietary 
or conjectural until a little more research was completed. But what the hell, was the general 
attitude, at this point the field is wide open and ripe for discovery, and each new finding cre- 
ates the energy to fuel the next. 

The charged atmosphere was tempered somewhat by the overriding concern for possible 
near-term actions by the FDA. In terms of regulation, EEG biofeedback systems are considered 
medical devices, and are subject to FDA scrutiny. Warnings have been sent out to several manu- 
facturers, demanding that they refrain from making any claims about the efficacy of neurothera- 
py, even if it is supported by research, unless that research has been accepted by the FDA. 

The drug companies, which have a lot to lose if the claims of the neurofeedback community 
are proven true, have insisted that such benign self-regulation devices be subjected to the same 
rigors of proof as are new drugs — a process that can take over $100 million dollars and many 
years (see "The Problem with the FDA" in Megabrain Report, Vol. 2 #1). FDA enforcement agents 
have already confiscated one instrument in Texas and performed some structural alterations 
with an ax. (For more information, see "A Silver Lining" by Adam Crane on the next page.) 

Foundations 

Many of the first day's attendees were new to the field of EEG biofeedback. By some esti- 
mates, the number of practitioners of neurofeedback increased by 300 to 500 percent in 
1993, and is increasing exponentially. And little wonder. After all, neurofeedback 
researchers have made some staggering claims recently about its capacity to remediate a 
number of conditions — such as addictive behavior, the effects of traumatic brain injury, 
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A Silver Lining: 

EEG Biofeedback 
Manufacturers Must 
Comply with FDA 
Regulations 

By R. Adam Crane, 

Chairman of the Technology Developers and 
Support Section of the Association Jot Applied 
Psychophysknogy and Biofeedback 

Neurofeedback (EEG Biofeedback) is 
falling under much closer FDA scrutiny 
than has been the case historically. EEG 
biofeedback manufacturers including our 
own company are lamenting the enormous 
expense that is required in order to fully 
comply with the incredibly complex FDA 
statutes. 

However, in my opinion there is no 
choice but to meet a more aggressive 
FDA with an equally aggressive program 
to come into full compliance. 

There is much speculation about why 
the FDA focus on the biofeedback field in 
general and neurofeedback in particular. 1 
believe the fundamental reason is the EEG 
biofeedback's estimated 500% per year 
growth is moving it from a promising new 
biofeedback strategy to the mainstream of 
menial health. This means research is 
exploding in many areas. This leads to 
claims thai are considered by the FDA to be 
unproved 

Therefore, it is critically important that 
any manufacturers of EEG biofeedback 
equipment be 'purer than Cesser's wife" 
when it comes to claims. After alL neuro- 
feedback speaks for itself in the hands of 
the appropriate health care practitioner. 
Eventually the research will satisfy FDA 
requirements for specific claims as it 
already has in EMG biofeedback (neuro- 
muscular rehabilitation, etc.). 

The FDA considers EEG biofeedback 
instruments to be class II medical devices. 
This means that all companies manufactur- 
ing these devices must register with the 
FDA and receive a 5I0K pre-market clear- 
ance before marketing. Instruments that do 
not satisfy FDA requirement may be seized 
without recourse (except to the manufac- 
turer). Companies that try to avoid FDA 
compliance may be subject to huge fines. 

EEG biofeedback is coming of age. 
Growing pains are inevitable but they are 
also essentially good news 
Adam Crane 

American Biotech Corporation 
24 Browning Drive 
Ossining, NY 10562 




and learning disorders such as attention deficit hyperactivity disorder — which have hereto- 
fore been relegated to long-term maintenance treatment with various drugs, and little or no 
real hope of significant improvement. Preliminary research seems to have validated most of 
the claims, and suddenly EEG feedback's the hot topic among progressive therapists. A 
large percentage of these would-be practitioners are psychologists, a field that has nurtured 
a bad case of technology envy since the rival field of psychiatry pulled ahead of the pack 
with the introduction of behavior modification drugs. Many psychologists appear to see 
EEG biofeedback as their best hope of catching up. 

A central mystery of EEG feedback is how it works — how does the process of learning to 
self-regulate the brain produce the striking changes in behavior and performance that have 
been observed so consistently? On the opening day, veteran researcher Joel Lubar Ph.D., 
University of Tennessee, presented a detailed theoretical model of the brainwave self-regula- 
tion process. According to Lubar, any changes in behavior and performance produced by a 
program of neurofeedback must be detectable as changes in the structure of the EEG. After all, 
if the training parameters for the treatment of attention deficit disorder, for example, call for 
the inhibition of theta and the enhancement of beta in order to get the feedback "reward" (and 
the subseq3uent cognitive improvement), then a change in the theta/beta ratio of his attention 
deficit disorder patients should be detectable on a brain map. He went so far as to say that "...if 
no change in theta/beta ratio is seen, then no learning is taking place." 

Lubar presented an impressive array of brain maps and statistics indicating that EEG does 
change commensurate with increased cognitive performance. His work provides the kind of 
quantitative data that lend credibility to the argument for neurofeedback that eventually 
must be put before the FDA, insurance companies, medical skeptics and others. After all, 
the most widely accepted assumption is still that consciousness is an epiphenomenon of the 
brain's electro-chemical processess; that the whole question can be reduced to simple cause 
and effect relationships of measurable phenomena. 

There are, however, other opinions, including the view that on the contrary, the brain's 
electro-chemical activities may emerge out of consciousness. In his lecture and workshop 
Siegfried Othmer, Ph.D., President of EEG Spectrum, supported a less quantitative and less 
mechanistic view of what happens in the brain when it leams to self-regulate. "What we 
want," he asserted, "is efficient, appropriate behavior. To do this, the functional brain 
requires the flexibility to change states of consciousness and levels of arousal, as is appropri- 
ate to the situation at hand, and it requires the stability to stay in that state as long as is nec- 
essary. There are a large number of individuals with manifest deficits whose brainwave 
spectra fall well within the norm." Othmer reported that only about half the clients at his 
Encino, California, office show significant changes in their theta/beta ratio over the course 
of their brainwave training, while fully 80 to 90% of them show significant changes in test- 
measured performance. 

Sterman's work with jet aircraft pilots has led him to identify 
alpha amplitude as a key indicator of peak performance. 

So, what is "beta"neurofeedback training the brain to do? "Of course we see a reduction in 
slow brain waves in some of our clients," Othmer pointed out, "principally those who come 
in with a preponderance of slow brain waves. Because they have very high amplitude theta 
they can't attend to the outside world effectively; they tend to drift off into dreamland or 
bounce off the walls to stay awake. So we train them to inhibit theta and enhance frequencies 
in the low to mid-beta range, which is associated with externalized cognitive states. The net 
result of this training, however, is likely to be a decreased amplitude in the target beta 
region — a small, low-amplitude, desynchronized EEG being characteristic of the mature, 
thinking brain." For and in-depth description of beta training, see Siegfried Othmer's "EEG 
Biofeedback Training" on page xx of this issue. 

You Can Do It Better Effortlessiy 

Barry Sterman, Ph.D., of the Sepulveda, California VA Hospital and UCLA, has been study- 
ing EEGs for 25 years or more. His name is in most of the books written about EEG during 
the past two decades for his discovery of the sensory motor rhythm (SMR). He found the 
SMR dominant during the "relaxed but focused" state exhibited by cats as they alertly with- 
hold response just before pouncing. Subsequently Sterman had great success using the SMR 
to treat epilepsy in humans by training the subject to suppress theta and enhance SMR (in 
the 12 to 15 Hz frequency range). Along with Lubar, Othmer and other EEG researchers, 
Sterman has found that high amplitude, rhythmic theta ("bad theta") is not conducive to 
efficient, externalized cognitive functioning. 
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Create and distribute your own Light and Sound Programs with the PolySync 

Pro* 11 Development System 

Over the past five years, thousands of professional and private users of our light and sound stimulation 
systems have created and tested their own unique programs. Yet, until we released our soflware- 
ugradeable PolySync" 1 " technology last year, sharing or distributing these programs was all but impossible. 
And although Synetic systems is producing and distributing an ongoing series of software tapes for 
PolySync, we realize that there are literally hundreds of developers who could be producing excellent 
programs. 

What is the PolySync Pro? 

If s an inexpensive, professional-quality authoring system for the creation and distribution of light/sound 
programs. Developed in collaboration with Microfilm, Inc., creators of the Photosonix Galaxy, this 
sophisticated, yet easy to use system allows you to quickly create and test programs with literally 
thousands of ramps and jumps, experiment with binaural beat patterns and sequences, directly control 
the lights with music or any audio source, control a sophisticated array of audio synthesis parameters, 
and much, much more. When you have completed and tested your programs, you can transfer them to 
ordinary audiotape and distribute them without royalty. Create "banks" of up to 25 programs, or 
synchronize your lights with music! And, since PolySync compatable systems are the most popular sound 
and light systems on the market, you have access to a user base of many thousands*. 



Who should own the PolySync Pro? 



Hypnotherapists can create custom programs for their clients to use at home; 

Researchers and developers of self-help, motivational and related training programs can enhance the 

functionality of their technologies and improve their competitive advantage; 

Independent explorers of altered states of awareness can now share their voyages and discoveries with 

others; 

Creative artists and musicians can participate in the creation of a remarkable new expressive medium... 
The list goes on and on! 

PolySync Partners Program: Shareware for the Mind' s Eye 

In order to facilitate distribution of your creations, Synetic Systems will be producing a series of shareware 
datatapes. Each tape will include a variety of innovative programs, and will cost only $9.98. In addition, 
special discount packages of PolySync-compatable systems will be available to users who wish to develop 
programs and distribute them to their own client base. 

I' ve been saving the best news for last: the cost of a complete PolySync Pro package is only $349, plus 
$20 UPS Blue shipping and handling! Includes base unit, power supply, LiteFrames, Koss headphones, 
and patch cord. Or, if you already own a PolySync compatable system, you can buy the base unit alone 
for only $289 (+$15 UPS Blue). 

* PolySync-compatable systems include the MasterMind DLS. MindLab DLS, Sharper Image"" Relaxation System, 
PolySync Pro, Voyager XL (Theta Technologies!, and Photosonics Nova IMicrofirm); additional systems are in 
preparation. 

Synetic Systems Inc. ♦ PO Box 95530 ♦ Seattle, WA 98145 
Order line: 1-800-388-6345 ♦ FAX: (206) 632-1744 
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Sterman's latest work, which he described at Key West, has been 
not with those suffering brain function deficits, but rather with some 
the world's most highly functional individuals, jet aircraft pilots. His 
research has led him to identify alpha amplitude as a key indicator of 
peak performance. In monitoring the EEG of pilots, he found that 
while there was litde change in either theta or beta (initially) in high 
stress situations, the presence of alpha (7 to 11 Hz) had a high degree 
of correlation to successful execution of complex tasks in those situa- 
tions. This linked direcdy to his early work with cats, in which he 
discovered that the brain exhibits a need for "post reinforcement syn- 
chrony" (PRS) — an alpha state in which the brain momentarily rests 
after completion of a stressful activity. Continued stress in a person's 
environment, Sterman found, tends to lengthen this PRS period, 
lower the frequency of the dominant alpha, and produce increasing 
amplitude rhythmic theta (bad theta), as the individual requires 
increasingly longer and longer PRS periods to recharge and be ready 
for a new task. As the PRS continues to lengthen, it interferes with 
response to the next stimulus, until the individual becomes non- 
functional and drifts off into theta. 

"Practice a task until you can do it in alpha" — 
Les Fehmi. 

Sterman concluded that peak performance under conditions of 
sustained vigilance can only be maintained by training one's ability to 
maintain alpha under fire, which inhibits excessive post reinforce- 
ment synchrony. During the glory days of the Russian space program, 
he pointed out, the inability to maintain one's alpha was grounds for 
dismissal from the astronaut corps. Sterman also found that low to 
moderate work loads, even in stressful surroundings, yield a gradual 
mastery of the work (with mastery being defined as the ability to 
maintain alpha); but high work loads (especially with high variability 
and high stress) result in a gradual deterioration of alpha and an even- 
tual overt stress reaction (burnout). Thus level of effort becomes in 
itself the most critical measure of peak performance. 

This view was strongly supported at Key West by Les Fehmi, 
Ph.D. For more than 20 years, Fehmi has been using phase sensitive 
multiple electrode EEG feedback in a process of "attention training." 
The training, which he calls "Open Focus," entails learning to 
maintain high amplitude, in-phase (i.e. synchronous) alpha, which 
produces a Zen-like, detached awareness of oneself and one's sur- 
roundings — the Open Focus state, quite different from the stressful, 
straining narrow focus of attention cultivated and rewarded by our 
culture. His proverb for this process — "If it's worth doing, it's worth 
doing effordessly" — has its application in his advice to "practice a 
task until you can do it in alpha." He has worked successfully with 
world class athletes and others who are required to attain peak per- 
formance under pressure. 

His further insistence (echoing ancient Zen masters) that "all 
sensory experience necessarily arises out of emptiness," corre- 
sponds quite well with Sterman's observation that maintaining 
alpha reduces the need for Post Reinforcement Synchronization, so 
that it does not interfere with reception of the next bit of sensory 
input data. While in this alpha-dominated state of the "Open 
Focus," according to Fehmi's research, we can rapidly process rich 
experience without either overloading and drifting off into theta, or 
getting hung up in a narrowly focused, hypervigilant, state of 
excess desynchronized beta. 

In the light of Sterman and Fehmi's findings about the benefits of 
alpha, what is the explanation for the extraordinary success in train- 
ing attention deficit disorder children (and others) with so called 
"beta protocols?" Siegfried and Susan Othmer believe that ADD is a 
problem resulting from underarousal, and that the key to treating it 
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is to (A) inhibit theta, (b) improve (narrow) focus by enhancing 
beta, resulting in a lower amplitude, less synchronized EEG, and 
most important, (c) teach the subject an increased level of control 
and flexibility of response for both arousal level and concentration. 

Most of the so called "beta protocols," as Sterman pointed out, 
conspicuously ignore alpha altogether, concentrating on the supres- 
sion of theta, and (in the case of the Lubar protocol) reducing the 
theta/beta ratio. Sterman observed that in all the studies of EEG 
biofeedback's cognition enhancing effects that he was able to exam- 
ine, not one actually showed an increase in beta, even though beta 
was the "reward" frequency. What apparendy happens in these beta 
protocols is that excessive theta is reduced in amplitude, and beta is 
stabilized or even reduced, in relation to some healthy level of 
alpha. Of course, this begs the questions of what is a healthy level of 
alpha, and what value there is, if any, in training (or entraining) 
theta. What brainwaves are conducive to what type of activity? 

Aipha, Bra ob Theta 

In Saturday night's feature presentation Robert Fried, M.D., Ph.D. 
offered a wealth of evidence suggesting that EEG is an epiphenome- 
non of the respiratory process. In analyzing EEG research conducted 
over the last 50 years, he demonstrated a clear relationship between 
blood C0 2 content and dominant EEG frequency. The most interest- 
ing aspect of his research was his observation that deep rhythmic 
breathing enhances the "good theta," also observed in Hirai's classic 
EEG studies of Zen meditators over thirty years ago. 

What is the difference between the "bad 
theta" produced by opiates and the "good 
theta" produced by Zen meditators? 

One wished that Fried would take the conceptual leap to a 
hypothesis that perhaps both breath and EEG may be epiphenomena 
of consciousness. Most clinicians present did agree, though, that 
proper breathing would potentiate any of the protocols. Does this 
mean that the good theta produced by deep breathing was somehow 
buried in or displaced by the bad theta seen in dysfunctional EEGs? 

Neuropsychological Associate Tom Allen, Ph.D., of Winter Park, 
Florida, delivered two compelling presentations on his alpha/theta 
work for the treatment of addictive behavior and post traumatic 
stress disorder (PTSD). Alpha/theta protocols are in many ways the 
most intriguing and sensational of the recent developments in neu- 
rofeedback, and have emerged from the research of Drs. Eugene 
Peniston and Paul Kulkosky and their influential papers on the 
successful treatment of alcoholics and PTSD subjects at a Colorado 
VA hospital. Peniston and Kulkosky's subjects underwent a series of 
neurofeedback assisted descents through alpha, into deep, internal- 
ized, theta states, during which they programmed themselves with 
visualizations and silent mantras which described the abstinent 
behavior they desired to exhibit in the future. In the first study, all 
ten subjects were successfully remediated. In comparison, all ten 
controls were rehospitalized for alcoholism within 18 months. This 
resulted in an unprecedented 80% "cure" rate (one returned to con- 
trolled, social drinking; one died) — a success rate that has been 
maintained through numerous subsequent studies — and estab- 
lished that the behavioral/emotional side of "mind" was at least as 
ammenable to alpha/ theta neurofeedback as the rational/logical 
side was to the beta protocols for ADD and such. 

Allen, a recovered addict himself, concluded that the alpha/theta 
protocol works because it shuns the traditional "shaming" process 
and confrontation that form the mainstay of most traditional 12 Step 
programs. Instead, the EEG feedback helps create a relaxed, safe and 
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The NeuroLab™ is a multi-purpose medical and therapeu- 
tic system which allows you to collect analyse, and display 
EEG, skin temperature, skin resistance, electro-cardio- 
gram, and many more life signs. The NeuroLab™ is easily 
connected to any IBM-compateble PC through a serial 
(RS-232) cable no additional circuit boards are required. 



Softwabe Features 

Graphical interface 
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'Amplitude' display 

Heal time display while recording - amplitude and time scaling - no limitation of 
recording time. Digital filters for each channel - built-in "filter editor." 
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Heal time frequency analysis (FFT- Hartley), five different resolutions for the 
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more. 

•Fractal BEG" display 

Draws your EEG data as eye-catching fractal graphic. A new art is born! 
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"Search and Find' module 
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highly internalized state that allows the addict to examine the 
aspects of his life which lead to the addiction in the first place, and 
to reprogram his behavior through use of the visualizations. 

One of the keys to Allen's success is his use of traditional biofeed- 
back along with the EEG feedback He uses a combination of temper- 
ature, EDR and EMG to detect deep-felt responses of the entire body- 
mind to the ongoing therapy. It is well established that decreasing 
temperature and increasing EDR (conductance through increased 
sweating of the palms) is an accurate indicator of stress, and the 
reverse an indicator of relaxation. Some of his patients, however, 
have managed to defeat this detection system, saying they are com- 
fortable with some aspect of the therapy when they actually aren't. So 
Allen has added the EMG measurement at the left forearm flexor 
muscle to detect tension that would be associated with the right 
(emotional) side of the brain, as determined by cross lateralization. 

Allen described how he uses this combination of biofeedback with 
EEG feedback to deviate from the Peniston protocol in another impor- 
tant and controversial way, by taking a more active psychotheraputic 
approach to the session. Upon monitoring any striking trends in the 
various physiological measurements, Allen asks the client to note 
what is going on in his thoughts at that time, and even carries on a 
slow-paced dialogue with the client during the session. After the ses- 
sion is completed, Allen then goes over the various reactive incidents 
with the client in an effort to identify which specific aspects of the 
client's life are the most deeply rooted in the body-mind. 

Many purists, such as Nancy White of the Neurotherapy Center in 
Houston, blanch at the thought of altering the Peniston formula. 
White speaks of the almost magical properties of the theta state, which 
allow the "inner healer" to do the work of changing behavior "at its 
own speed." She hints that verbal intervention may be more of a neces- 
sity for the therapist (as entertainment or benign desire to control the 
course of the session) than for the patient. 

Both Allen and White have good success with their individual 
versions of the alpha/theta protocol. One reason may be that clients 
tend to self-select therapists who bring to bear a degree of interven- 
tion that feels right to them. However, it should be noted that thera- 
pists using the more interventionist protocols seemed to engender 
more overt releases (abreactions) in their clients. In any case, the 
theta state seems to be of great value in both approaches, for its 
power to "unblock" memories and feelings, and allow the patient to 
get in touch with alienated parts of himself which he can then lead 
out of the darkness and confront in the "safe space" of the session. 

An interesting aspect of Allen's presentation was a reference to 
Dr. Scott Lukas' recent work in defining the effects of various 
addictive substances in terms of their effects on the EEG ("Brain 
Electrical Activity as a Tool for Studying Drugs of Abuse," Advances 
in Substance Abuse, 4:1-88). To summarize those effects: 
Alcohol: 

A) Low to moderate dosages cause an increase in alpha 

B) High doses result in an increase in theta and delta 
Marijuana: 

A) Initial increase in beta and drop in alpha 

B) After about 40 minutes, alpha begins to increase 
Cocaine: 

A) Initial increase in alpha, followed by a big drop 
Opiates: 

A) Lower the frequency of resting state alpha 

B) Increases theta and delta 

C) Increases synchrony 

Allen observed that alpha/theta training is extremely effective 
with all of these drugs except opiate addiction, which is seldom 
helped by alpha/theta training. It's easy to see why. The other three 
seem to be ways of self-medicating to enhance alpha, especially in 
the cases of alcohol and marijuana, perennial favorites as tension 
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relievers, because they are able to transport the user into a relaxed 
alpha state over and over again. Cocaine seems to be doing the 
same thing, for the first few minutes after consumption, but the 
euphoric state is quickly replaced by a noticeable absence of alpha, 
and the agitated need to use more to regain the initial state (which 
is then unavailable to the user until he runs out of the drug, allows 
his body to brain to "reset", and the process begins all over again). 

Opiates, on the other hand, are a descent into a much deeper, 
less externalized state to begin with, in which the pain of the world 
is not just relaxed, but blotted out by heavy theta/delta. 

Tom Budzynski, Ph.D. has been working for many years on a 
variety of alpha/theta training he calls "twilight learning." In his 
pioneering version of alpha/theta training (which he first developed 
over a decade before Peniston's alpha/theta work), the client leams 
to enter the "twilight" (theta) state, which has the characteristic of 
producing a state of hypersuggestibility and hyperreceptivity dur- 
ing which statements, information and imagery bypass the critical 
"censor" and pass into the unconscious mind. Budzynski uses an 
EEG system that monitors dominant brainwave frequency, and 
when the subject is in alpha, turns on a tape recorder delivering 
relaxation messages; when the subject enters theta, the alpha 
recorder turns off and a theta tape recorder turns on, delivering 
theta messages — those having to do with personal change, or other 
information or imagery that are intended to bypass the critical cen- 
sor and pass into the unconscious. These theta affirmations and 
visualizations are recorded in the client's voice. 

So what is the difference between the "bad theta" produced by 
an opiate high and the "good theta" produced by Hirai's Zen medi- 
tators? More than anything, it seems, it depends on how you get 
there. If nothing else, theta is a state of minimal control. The 
ancient meditative and yogic disciplines went to great lengths to 
insure that this highly volatile state would be reached by way of a 
path of "mindfulness." Though many artists and musicians may 
claim that drugs are a valuable source of creative insight, addictive 
drugs are not primarily used in a mindful way, but rather to eradi- 
cate the mind. Clearly, meditation too may be used as a means of 
avoidance rather than a path to wholeness. Let this be a guide to us 
in our uses of mind technology. As the philosopher Gregory 
Bateson so often urged, let us look for "the pattern that connects." 

EEG and Alternative Therapies 

It was evident that even within the select group of experimenters 
at Key West, some theories were considered further off the beaten 
path — many times for their inclusion of entrainment technologies 
such as light and sound (LS) devices, or so called "alternative thera- 
pies" in their experimental protocols. 

One stroke victim recovered some 50 IQ 
points using Russell's LS protocol. 

Harold Russell, Ph.D., of the University of Houston, has been cited 
in Megabrain Report on several occasions for his innovative clinical 
work with LS devices in treating ADD. His Key West presentation, 
however,focused on his work with three stroke victims, as part of 
his continuing research into the clinical effectiveness of entrain- 
ment devices. He has also hybridized his research by introducing 
EEG biofeedback into the protocol. While some of the patients he 
has worked with were started on neurofeedback, he eventually 
found he had greater success using a sound/light entrainment sys- 
tem. The protocol he developed for treating stroke victims (similar 
to that which he uses for treatment of ADD) consists of an alternat- 
ing cycle of 10 Hz and 18 Hz stimulation, for two minutes each. His 
patients showed remarkable improvement, including regaining of 
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lost motor function and restoration of lost IQ (one stroke victim 
recovered some 50 IQ points). He believes that change is easier to 
see with entrainment therapy, but will continue to introduce neu- 
rofeedback into his protocol because he believes that some optimal 
combination of the two must exist. In the end, he echoed a com- 
mon concern that entrainment is a passive process, and that more 
study needs to be done to determine if it "sticks". 

"After all," said Wise, "do we really want to 
normalize everybody?" 

Do subliminal suggestions work? Paul Swingle, Ph.D., Coordinator 
of Clinical Psychophysiology of McLean Hospital, Belmont, Mass., a 
division of Harvard Medical School, having worked with subliminals 
for several years, has a great deal of research data to contribute to the 
debate. He has found strong evidence that subliminals are powerfully 
effective when presented at appropriate sound levels and in appropri- 
ate forms. His work has centered around developing detailed proto- 
cols and optimizing the volume level and verbal content of sublimi- 
nals to achieve maximum effect. The results of his study were quite 
striking, and will be presented in detail in an upcoming issue of 
Slegabrain Report. 

Therapist Anna Wise approached the subject of EEG feedback 
from a unique perspective, and aroused much interest with her 
heartfelt presentation describing her work with the Mind Mirror, 
an EEG that provides a complex image of brainwave activity in both 
hemispheres throughout a spectrum from delta to beta. Continuing 
along the path first explored by biofeedback researcher C. Maxwell 
Cade (with whom she studied for 8 years in England), Wise has 
examined the EEG patterns of healers, holy men and other high 
achievers in an effort to document similarities in complex patterns 
of relative brainwave amplitudes which are thought to accompany 
high levels of consciousness. 

Barry Sterman and other hardcore scientists voiced a good deal 
of concern over the seemingly arbitrary nature of Cade's arche- 
typal patterns. Wise, who attests to their accuracy as predictors of 
a person's state of awareness, also cited numerous examples of 
clients who have learned to change their brainwaves to the 
desired structure, and have gained a sort of enlightenment or 
"awakened mind" from the experience. The main objection from 
the scientific contingent was that the Cade's structures are geo- 
metric and seemingly arbitrary rather than being based on hard 
quantitative evidence. However, the quantitative view itself has 
already begun to reveal inadequacies. Our growing dependence 
on computers has caused us to bias research towards the quanti- 
tative measurement and comparison of data which they do so 
well, at the expense of pattern recognition, which even the most 
advanced of expert systems can't attain. Wise's technique, on the 
other hand, emphasizes pattern recognition and interpretation — 
and the trainer's intuition — rather than raw quantitative measure- 
ment. In guiding clients toward desired brain states by encourag- 
ing optimal and appropriate brainwave patterns rather than sim- 
ple amplitude or synchrony at specific frequencies, the Mind 
Mirror training may be a more personalized technique. "After all," 
said Wise, "Do we really want to normalize everybody?" 

One of the final presentations was by Gary Schwartz, a researcher 
from the University of Arizona. He is one of a growing number of profes- 
sionals who are using brain mapping to verify changes brought about by 
traditional healing methods — in his case, aromatherapy. Our sense of 
smell, he pointed out, is processed by the most primitive portion of our 
brain, an area fully developed even before sight and hearing. Since then, 
we've lost a great deal of our olfactory ability, or at least that's what sci- 
ence had thought up until Schwartz's research became public. What he 



actually found was that even the most minute dilutions of various odors, 
which none of the subjects reported they could consciously smell, regis- 
tered immediately in the brainmaps of those exposed One attendee sug- 
gested that our diminished awareness of smell is a result of evolutionary 
biology: in becoming "civilized" and suppressing "animal" reactions, 
humans have had to stifle our sense of smell because its direct tie to 
primitive emotions and emotional reaction is no longer a viable survival 
trait in the modem world 

Having established that infinitesimal odors altered brain waves, 
Schwartz then designed an elaborate series of studies (which may 
go on for years) to determine whether specific odors had generally 
the same effect on a majority of people. Are there relaxing smells 
and activating smells, as aroma therapy claims? The answer, 
Schwartz discovered, was an unqualified yes. For example, brain- 
maps of 23 subjects showed conclusively that rosemary was "ener- 
gizing" and jasmine produced significant increases in alpha. Bad 
odors, on the other hand produced alpha suppression. 

Where Do We Go From Here? 

A forum on the future of mind technology was held near the end of 
the conference. Below are some of the suggestions made by the panel: 

Gary Schwartz: "The technology will become as common as per- 
sonal computers are today. This will make it possible for everyone to 
achieve peak performance and increase the possibilities available to the 
entirehumanrace." 

Siegfried Othmer: "Our ability to use this process to remediate 
pathology will change the rules about who can seek self-actualization" 

Joe Kamiya: "Biofeedback can be used to remediate the problems 
of our entire social system. " 

Others suggested group biofeedback for the remediation of 
social conflict. Work with the prisons. Work with the President. 
One sober individual had the gall to ask (amid all the blue sky 
utopianism), "Is society ready for us to all function at a peak level?" 
What will happen if we short circuit existing social compensation 
mechanisms based on inequality? 

The clearest impression I have of the Key West conference is an 
amazement at the power of EEG biofeedback as both a clinical tool 
and a path to human evolution. All the bickering about model and 
method reminds me of the joke about the three blind men trying to 
describe an elephant. Everything seems to work. Each one of the 
many dedicated researchers and clinicians in attendance have a 
piece of the puzzle. We are literally only scratching the surface. 
Everything seems to work, I suspect, because we are all exploring 
the shape of something whose dimensions are so vast they are still 
largely unknown. What will we achieve when we can economically 
map the brain's activity with more sophisticated depth scans, capa- 
ble of microscopic resolution of interior brain structures? Pair that 
with virtual reality biofeedback, and who knows what the brain 
might be capable of. Neurologists have already confirmed that 
there are more possible variations of neuronal interconnection in 
one human brain that there are atoms in the universe. And all these 
connections have proven to be intrinsically capable of learning. It's 
clear that not only have we just scratched the surface of an 
unprecedented tool for learning — as we develop and perfect this 
tool, we're going to have to decide what our species wants — and 
needs — to leam. This is something we will have to leam as we 
leam how to use the tools. 

Dennis Campbell, Technical Director 
EEG Spectrum 
16100 Encino Blvd 
Encino, CA 91436 
(818) 789-3456 
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Brainwaves on My Mind: 

A Review of Personal 
EEG Equipment 

Part One 

by Julian Isaacs Ph.D. 



EEG is Rusting Out All Over 

With our culture's increasing interest in states of consciousness 
and psychotechnology to modify consciousness, more of us are 
thinking about buying EEG equipment to study our internal states. 
Low-end computer-based EEG equipment has never been so inex- 
pensive and with the advent of cheap powerful personal computers 
the stage is set for an explosion of new EEG technology. Already 
there are some good systems available at (comparatively) modest 
prices and many explorers are venturing into this technology. Here, 
I will review and compare the Mind Pyramid, the Mind Mirror, the 
BrainTracer, the Brain Exerciser 300, the Neurodata and the 
Interactive Brainwave Visual Analyser (ibva) systems, all available 
for less than $4000. In a future companion article to this, I will to 
look at some more expensive multichannel systems, suitable for 
more demanding research or professional applications. 

Some Words of Advice for the Novice in EEG 

While 1 do not wish to deter readers from using EEG, because it 
is possible for intelligent lay folks to use EEG satisfactorily, there are 
some pitfalls which have already become apparent. It is only fair 
and responsible to outline these pitfalls to those thinking about 
buying EEG equipment, to avoid disappointment. The good news is 
that doing EEG biofeedback is easiest, and is definitely within the 
reach of the beginner, and only a few of the considerations outlined 
below apply to biofeedback EEG. The kinds of uses of EEG which 
demand die higher level skills summarized below involve trying to 
detect changes in EEG due to changes in the brain's processing 
modes - typically, trying to detect EEG changes associated with 
altered states. 

Often, reading Megabrain Report or other consciousness-oriented 
journals, the reader is given the impression that getting valid and 
meaningful EEG measurements is just an easy, routine affair. Papers 
glibly mention that certain treatments increased theta brainwaves, 
or stimulated alpha, or whatever. Left out of these accounts are the 
skills and training that were necessary to get these kinds of results. 

Some lay purchasers of EEG equipment have become frustrated 
because they did not know enough about the art and science of EEG 
to be able to use it to their own satisfaction. The equipment is 
blamed, and gets returned to the retailer. But the real problem was 
that the user was not sufficiendy educated in the technology, its 
limitations and its techniques of application - and did not realize it. 
Doing basic EEG, like feedback, requires you to have the patience 
and understanding to leam certain basic skills. And if you want to 
do sophisticated things, it demands sophisticated skills. 



The Real Skinny on EEG Skills 

First, if you are using a computer-based system, you need 
enough computer skills to be able to install and use the software 
and hardware. Some systems need fairly powerful host computers, 
so the computer requirements have to be understood. 

Second, the selection of which scalp sites to monitor requires a 
smidgen of brain physiology to know what goes on where in the brain. 

Third, actually getting good (i.e. low resistance) electrode contacts 
is a manual skill (some say an art) which sure'nuff has to be learned 
by trial and error, mostly error. Often EEG packages do not say 
enough about how to prepare electrode sites, nor enough about what 
the implications are of using different electrode setups (more on this 
later). Not all packages supply appropriate site-cleansing agents. 

Fourth, to "read" by eyeball what the EEG waveform is saying 
about the state of the person is an art that has to be learned too, yet 
there is usually no information given about this with the EEG sys- 
tems, and no reference to this taken-for-granted skill in the literature. 
The art depends upon knowing what the shapes and sizes of the 
waves mean and in interpreting them. There are many types of wave- 
forms, not just the delta, theta, alpha and beta mentioned in the pop- 
ular literature. The same waveform display may provide much infor- 
mation to the expert, but very litde to the lay person. To the casual 
glance of someone uneducated in reading EEG, waveforms taken dur- 
ing a period in which the person monitored went into an altered 
state may show no meaningful change, even though there may be 
differences in the EEG waveforms discernible to the expert. 

Fifth, there are many sources of artifact in taking EEG readings, 
any of which can render the data invalid. These include false signals 
due to eye movements, blinking, head movements, swallowing, 
yawning, speaking, cable movements, muscle tension in the jaw and 
head, shifting electrode positions, bad electrical contact, tremor etc. 

Sixth, EEG data can be viewed in several ways, according to the 
features of the software in use, and some are more revealing than 
others. The lay user may select an unhelpful form of visual display 
with which to try to "eyeball" their results. 

Seventh, the common impression is that EEG changes are usually 
clear and immediately obvious. Not so. For some transitions, like 
going to sleep, the changes may be eyeballable from either the raw 
EEG waveforms, or from several of the possible displays. For the tran- 
sitions involved in EEG biofeedback the changes are also usually easi- 
ly eyeballable. But for many other changes, including many changes 
of conscious state, no readily eyeballable differences between in-state 
and out-of-state may be obvious. Partly this may be because the 
cheaper systems use only a few electrodes, so that not enough scalp 
is monitored to catch relevant differences. But more often this is 
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because EEG changes can be very subtle and only statistical analysis 
of the data would reveal differences associated with the change in 
state. Human beings are bad at the kind of analysis that statistics can 
do very well. This brings us to the point that in order to really pin 
down relevant differences in EEG associated with state changes, sta- 
tistical analysis is necessary. If one is trying to actually prove some- 
thing scientifically, statistical analysis is essential, yet none of the 
consumer-oriented systems come with statistical packages and most 
folks are not statistics literate. To do proper EEG studies one also 
needs a modicum of experimental methodology too. 

Are You Listening, Manufacturers? 

What is needed to make consciousness state research more satis- 
fying for the lay consciousness explorer would be very user-friend- 
ly statistical analysis software bundled with the EEG systems, 
together with some pre-configured experimental formats that the 
statistics fit. Let's hope the manufacturers are reading this article! 
Alternatively if a Megabrain Report reader wants to configure a pub- 
lic-domain stats package to do EEG analysis, be assured that a mar- 
ket is developing. To leam the morphology of EEG waveforms so 
that one can read EEG waveforms well, there are books available on 
EEG in university text book stores. My colleague Jay Gunkelman, 
an EEG expert, and myself, are developing a book and possibly a 
video to be an introduction to EEG techniques suitable for lay con- 
sciousness explorers. We hope this will be sold by Tools For 
Exploration, and we will keep readers informed of our progress. 

The Mind Pyramid: Easy Alpha/theta Training 

Now to the hardware. 1 will first review the Mind Pyramid and 
the Mind Mirror III because they are both stand-alone systems, 
needing no computer. The Mind Pyramid ($1395) is an alpha-theta 
feedback system. Very recognizable, its cabinet is shaped like a 
pyramid - Lord knows why. Professional users tell me its shape 
makes it hard to use with credibility in corporate settings. I believe 
it! That said, the system is a good one, with the easiest electrode 
setup of any EEG system anywhere. Power is delivered from an AC 
adapter, although one could configure a battery supply. The elec- 
trodes take the form of two strips of soft, woven stainless steel 
"cloth" embedded in a soft (real) cloth headband bearing one 
earclip. One simply dampens the two stainless strips with tap 
water, then gently wraps the headband around the head so as to 
position the two strips equally either side of the center line of the 
forehead, then rubs an earlobe with a damp napkin and applies the 
earclip. The back of the headband fastens with Velcro. This is VERY 
easy and takes about 10 seconds - wonderful. 

Much deeper levels of surrender are necessary to 
obtain both the alpha and theta tones "on." 

Equally easy is the selection of settings. The Mind Pyramid sup- 
plies one chirp or cricket tone for alpha above a predefined thresh- 
old and an additional chirp or locust tone for theta above a prede- 
fined threshold. There are three "difficulty" (amplitude) settings for 
the thresholds - from easy to hard - for both alpha and theta (they 
can't be adjusted separately). There are also three volume levels for 
the audio feedback. There is a miniature piezo speaker giving pub- 
lic audible feedback (not very loud but enough) and a headphone 
socket (mono). There are two vertical LED VU-meter type displays, 
lighting one column of red LEDs for alpha amplitude and one col- 
umn of green LEDs for theta amplitude. Since it is impossible for 
beginning or even intermediate alpha trainees to do alpha with eyes 
open, the columns are more for public consumption than useful for 
trainee feedback. Much more useful are the pair of clock displays 
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giving the number of minutes and seconds the trainee was above 
threshold during the session. By dividing that time by the total ses- 
sion time a "percent time above threshold" figure is easily calcula- 
ble, which is quite a good measure of facility at alpha production. 
The clocks are resettable. 

Despite its simplicity in use, the Mind Pyramid is sufficiently 
full-featured to be counted a good machine. It has both EMG and 
bad electrode contact detection, good features in an EEG trainer. If 
the EEG electrode contact is bad, a special light is shown and feed- 
back inhibited. If signals from the facial/scalp muscles are too high, 
another signal is given and the feedback signal is also inhibited. 
Thus the two bugaboos of EEG training are handled well. If you 
want a good alpha-theta feedback system which is very quick to set 
up, clean in use (no electrode gel) and a no-brainer to use, this is it. 
But in return for operational simplicity, as always, one loses flexi- 
bility. The filter characteristics to detect alpha and theta are fixed. 
Typically one would set the filters to pass successively lower fre- 
quency alpha as training progressed. But it is not possible to 
"shape" alpha response in this way with the Mind Pyramid. 

Finally, is it really worth the $1395 price, given that there are 
cheaper feedback systems on the market? In using the system it is 
clear that it achieves its purpose well. I have used it myself and 
have also run a number of people on this machine. The addition of 
feedback for theta makes it much more effective, because much 
deeper levels of surrender are necessary to obtain both the alpha 
and theta tones "on". This makes it MUCH better than a simple 
alpha trainer. None of the cheaper trainers have the theta-detect 
feature, and the cheapest trainers usually have very inadequate fil- 
ters, making them almost useless. I have achieved powerfully 
altered states with this device, and so have many of the individuals 
I have run on it. 

I have achieved powerfully altered states with 
this device. 

Recently, I participated in an intuition training cruise where I 
was running psychotechnology workshops and demonstrations 
for Tools For Exploration. Given a free choice from the entire 
range of Tools' EEG systems, I chose the Mind Pyramid to take 
with me. Why ? (A) I wanted a stand-alone system because I did 
not want the bother of toting a laptop computer with me; (b) I 
knew that in the hurried and stressful conditions of doing quick 
demonstrations the Mind Pyramid would be far quicker and easi- 
er to set up and demonstrate than any other system; and (C) I 
knew that it was capable (given the right instructions to the peo- 
ple run on it) of producing profoundly altered states in a few 
minutes of use per person. My sense is that if you want a high 
quality simple device which is supremely easy to use and are 
serious about alpha/theta training, the Mind Pyramid is a good 
choice, assuming you have the resources to invest in it. 

The Mind Mirror — Essential Tool of the "Awakened Mind" Tradition 

The Mind Mirror III is an utterly different device, coming from a 
unique historical tradition. Perhaps some background would be 
interesting. Maxwell Cade in London during the 70's wanted a 
portable EEG to investigate the EEGs of meditation masters and spir- 
itually evolved persons. Geoff Blundell, an audio electronics engi- 
neer, designed and manufactured the Mind Mirror I, then the Mind 
Mirror II for Cade. Cade believed that he had discovered that very 
evolved people shared an EEG profile which he dubbed the 
"Awakened Mind" EEG profile. He then set about developing meth- 
ods to train ordinary people, over a period of months or more, to 
reach and stay in the awakened mind state. The development of this 
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raining technique is documented, although in a very frustratingly 
.-complete way, in Cade's book "The Awakened Mind", written 
wtth Nona Coxhead. Cade died in the late 70's but he left behind a 
-.umber of practitioners of the Awakened Mind training technique, 
ind Geoff Blundell continued to make the Mind Mirror II. Then in 
the early 1990's an updated version of the Mind Mirror, the model 
•.hree, was developed by Neil Hancock, now resident in Texas. 
Another stroke of luck for us in the US was that Cade's most experi- 
enced trainer Anna Wise now lives in Marin County, California, and 
gives Awakened Mind trainings privately, as well as leading 
Awakened Mind workshops at Esalen Institute. She is slated to pub- 
lish a book about Awakened Mind Training in 1994. So the tradition 
is still alive — her Esalen workshops have been full to overflowing. 

Evidence suggests there might be a general- 
ized EEG profile associated with extremely 
healthy psychological functioning. 

Use of the Mind Mirror is quite different from any of the other 
EEGs reviewed here, because it employs "biomonitoring", rather 
than biofeedback. Cade's method was founded on student-trainer 
pairs, with the trainer looking at the Mind Mirror display and giv- 
ing verbal feedback and directions to the student. The Mind Mirror 
has never had audio feedback, and since all but very experienced 
eyes-open meditators cannot produce significant alpha output with 
eyes open, the Mind Mirror is of limited use if you are working 
alone. It will replay the last 30 minutes of an EEG session, but this is 
certainly not "immediate feedback". If you have a friend interested 
in doing the training, you could take turns at being student/trainer. 

The Awakened Mind tradition specifies a developmental 
sequence of EEG profiles and specific meditational and other means 
for the student to progress up the hierarchy of states to the 
Awakened Mind. The Awakened Mind profile requires that the 
r.dividual produce a certain ratio of beta, alpha and theta most of 
the time, that the beta not extend to high frequencies, and that the 
EEG should show fairly equal amplitude between the hemispheres 
for all frequencies. Conceptually, one could interpret the 
Awakened Mind profile to mean that the resources of the con- 
scious, preconscious and unconscious minds are available at all 
umes, together with a calm, non-anxious state. 

This prescriptive schema poses the fascinating question of 
whether there are indeed reliable EEG correlates of "higher" overall 
functioning which apply validly to everyone. More research is 
r.eeded to answer this question definitively. But, despite the large 
individual differences in EEGs of "normal" folks (some 25% of 
* hom have no dominant alpha rhythm, by the way) we know that 
there are age- dependent EEG norms for the healthy population, 
and that these norms are different from those established for brain 
dysfunctional conditions (such as ADD, stroke, depression etc). 
Correcting the dysfunctional EEG profiles towards the norm is the 
principal goal of the discipline of remedial neurofeedback, which is 
now showing enormous promise. This evidence is thus suggestive 
that there might be a generalized EEG profile associated with 
extremely healthy psychological functioning. 

The Mind Mirror: What You Gct 

Now to the hardware. The Mind Mirror III ($3500 plus S/H) 
comes with all electrodes, leads, gel, etc. and is packaged snugly 
inside a sturdy foam-lined aluminum carrying case. The electronics 
are mounted in a slope-fronted plastic box different from the two 
earlier models and the system uses an onboard computer for digital 
filtering and all other functions. It is powered with alkaline cells, 



instead of the previously used rechargeable gel cells. The display is 
a small LCD screen of about 2.5" by 3.5," now backlit. This display is 
therefore completely different from the larger moving LED displays 
of earlier models, and not so good. While it is possible for one or 
two people to read the screen together, for display to a larger group 
it would be better to invest the additional $395 to get the optional 
fiber optic link and software to interface to an IBM PC or compatible 
via a serial port (COM1 or COM2). The link and software permits the 
user to display the Mind Mirror pattern on a color monitor, unfor- 
tunately only in CGA resolution, even on VGA monitors. The dis- 
play consists of 28 horizontal bars, 14 on each side of the display, 
each bar representing the amplitude of the EEG in a given frequen- 
cy band. For each hemisphere there are 14 bands, starting at the 
low delta frequency of 0.75 Hz and ending at the beta frequency of 
37.5 Hz. The crucial point to grasp about the Mind Mirror is that it 
presents a real-time spectral display, showing the distribution of 
EEG amplitude between frequencies for each hemisphere. The soft- 
ware with the optional fiber optic link allows EEG session data to be 
collected in IBM-compatible files which can be stored and replayed. 

A bipolar electrode configuration will tend 
to greatly underestimate synchronous 
alpha amplitudes. 

The electrode system is very similar to the original Mind Mirror 
setup, and deserves a word or two of comment because the issues it 
brings up are generic to EEG in general, and we will run into them in 
reviewing the BrainTracer and Neurodata systems, so these issues are 
usefully reviewed here. One of the confusing things to the lay user of 
EEG is the choice of electrode configuration and the choice of elec- 
trode placement. It is worth understanding these issues because they 
materially affect both data collection and the inferences which can be 
made from EEG data. 

Of Electrodes and Placements - Monopolar or Bipolar? 

EEG amplifiers have the enormously difficult task of extracting a 
few tens of microvolts of EEG signal from millions of microvolts of 
AC hum and electrical interference, etc. The signal sought can thus 
be hundreds of thousands of times smaller than the interference, 
requiring sophisticated electronic techniques — one of the reasons 
EEG devices are usually not cheap. To do this rescue job, nearly all 
EEGs employ a special kind of interference-canceling amplifier in 
their front end circuits. These are called differential amplifiers. 
These amplifiers have the characteristic that they each have two 
inputs and the signals on the two inputs are subtracted from each 
other. So if the EEG has two channels, as the Mind Mirror does, then 
there are a total of four inputs to consider. The way the interference 
canceling works is that for each amplifier, the AC hum on one input 
wire is subtracted from the AC hum on the other input wire, reduc- 
ing the hum input by thousands or more, but amplifying signals 
which are different on the two input wires. So far, so good. 

But there are two ways of configuring the resulting electrode sys- 
tem — one is the monopolar way, the other is the bipolar way. The 
monopolar way is to take one of the inputs and place its electrode 
over an electrically "neutral" place on the head — typically on an ear- 
lobe. This is then termed the "reference" electrode, because the input 
of the other electrode of the pair is then "referenced" to the earlobe 
electrically. The other electrode is then placed on the scalp over elec- 
trically active brain tissue, and is conventionally termed the "active" 
electrode — although "reference" and "active" really apply to the 
SITES, not to the amplifier inputs or electrodes, because these are 
identical, electronically speaking. If there are two channels in the 
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EEG, for ease of use and simplicity, the reference electrodes from 
both channels are usually joined together and placed on the same 
earlobe. Often, a wire will then be used to link electrodes from both 
earlobes to the reference inputs. This produces the standard 
monopolar setup "referenced to linked earlobes", with both refer- 
ences joined and electrically tied to both earlobes, and the two free- 
ranging "active" electrodes being placed on two active scalp sites. 
This has an upside and a downside. The upside is that signals in each 
channel really are coming from the scalp site under the active elec- 
trodes, and we get true readings from this system, unlike the bipolar 
configuration described below. The downside is that for each chan- 
nel of the EEG system, we only get input from one electrode site. 

The combination of the physically small EEG 
hardware and a laptop computer gives you a 
physiology laboratory in a briefcase. 

The bipolar system is different. With the bipolar system, BOTH 
electrodes from each EEG channel are put on active scalp surfaces. 
This has the upside that with a single EEG channel, because of the 
double input, two sites can be monitored. With the Mind Mirror, 
which uses the bipolar placement, the sites monitored are on the 
Occipital and Parietal lobes. This means that more scalp gets moni- 
tored than using a monopolar electrode configuration. But the 
downsides are significant. First, we can't tell which of the two elec- 
trode sites used for each channel are producing the observed out- 
put, which may be important. Second, because signals present on 
both electrodes get subtracted, any EEG signals common to both 
inputs will be removed, or greatly reduced in amplitude. 

Now one of the treasured entities of EEG training is "synchronous 
alpha", where identical alpha brainwaves are present over all, or large 
regions, of the scalp. A bipolar electrode configuration will tend to 
gready underestimate synchronous alpha amplitudes, because the 
inputs to each of the two electrodes of each channel are identical, or 
nearly so. So far, no-one has carefully compared the Mind Mirror's 
alpha amplitudes measured with its original bipolar electrode config- 
uration with amplitudes obtained using a monopolar electrode setup. 
We do know from the EEG literature however, that alpha amplitudes 
do tend to be depressed when bipolar electrode setups are used, 
compared to monopolar. Alpha gets more synchronous as ampli- 
tudes increase, so the Mind Mirror probably does underestimate 
alpha, especially high amplitude alpha, but it will also underestimate 
any synchronous signal, whether theta, alpha or beta. 

The Mind Mirror's electrode system is quite good, silver cup 
electrodes are embedded in plastic disks which are secured to a 
perforated headband by the snaps on the electrode lead wire termi- 
nations. The lead wires are woven into a nicely constructed braid. 
The cups have soft plastic foam cylinders put in them. In use the 
plastic foam cylinders are gelled and then the electrodes slipped 
into scalp contact. This system is relatively easy to use, with a litde 
practice, and produces acceptably low resistance contact. 

Tw Controversy Over Delta and the Mind-Mirror 

Professionals in the field of EEG criticize electrodes mounted 
on headbands as liable to movement, which produces low fre- 
quency artifactual signals in the delta range. Professionals usually 
discount most delta EEG outputs, unless the monitored individual 
is asleep or has a brain injury or disease of some sort. 
Interestingly, the most controversial aspect of the Mind Mirror in 
use is that with some individuals it records very high levels of 
delta in the WAKING state, which are interpreted by practitioners 
of the Awakened Mind system as being evidence of psychic func- 
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tioning. In my session as the trainee with an Awakened Mind 
practitioner, substantial delta readings were obtained, much larg- 
er than with any other EEG system I have used. My signals were 
interpreted as being evidence of psychic functioning. I reckon I 
am as psychic as the next person, but I still remain unconvinced 
that the delta signals registered by the Mind Mirror are real and 
not artifacts. If the Mind Mirror allowed observation of the raw 
brainwaves, identification of artifacts would easily be possible. As 
things stand, only careful research will clarify this situation. 

Despite the possible problems of interpreting its delta outputs, 
the Mind Mirror does have the advantage that it has a long history 
of use, and a "culture" of usage has grown among Mind Mirror 
practitioners in the US and England, scattered though they are. 
Undoubtedly it is an essential tool for the Awakened Mind training 
process. But if we try to use it for other purposes, the system has 
some very restrictive limitations. First, as mentioned above, it can- 
not display raw EEG waveforms. This is important because only by 
checking the waveforms can we be really certain that signals are 
not artifactual, and it is impossible to "read" the raw waveform to 
estimate the state of the person monitored. 

Second, the software with the fiber optic link is primitive and 
very user-unfriendly. It crashes easily if the operator hits a wrong 
key. The instruction book is confusing and unclear and does not do 
a good job of describing the software functions either. The only 
way one can view past sessions saved as files is to page through the 
bar-graph screens one by one. This is a really limiting feature 
because there is no way of viewing the EEG data where a whole ses- 
sion, or a substantial part of a session, can be displayed on one 
screen. These limitations are partly a result of the device being 
developed before there was a reasonable market for it, so that the 
costs of development of better software could not be sustained. But 
they do limit its applications for serious research. 

Why would one buy a Mind Mirror? It's more expensive than the 
other systems, yet it has none of the software sophistication of, say, 
the Neurodata. But if you need a battery-powered stand-alone sys- 
tem for use in the field, it is definitely a viable choice. In its stand- 
alone mode it is MUCH easier to use than a computerized system, 
and it does, after all, give the all-important EEG spectral information. 
If you want to do Awakened Mind training, as student or practition- 
er, it is THE system to use. It is the only EEG system to be developed 
specifically with self-improvement in mind, and the Awakened 
Mind training system does seem to work, although it has not been 
formally validated or even investigated. Finally, its manufacturers 
are really nice people and very willing to support their product and 
help in any way they can. 

Byte-img the EEG Bullet: Computer-Based EEGs 

We now come to the computer-based systems. Using a computer 
to collect, store, display and analyze EEG data makes a lot of sense. 
The combination of the physically small EEG hardware and a laptop 
computer gives a lot of power in a small space — this way you can 
have a physiology laboratory in a briefcase. Laptops allow one to use 
the system away from the AC supply, and using supplementary large 
capacity rechargeable batteries to power the laptop gready extends 
possible EEG run-time and is not difficult to arrange. All the systems 
reviewed use a serial port to input data (COM1 or COM2) and all are 
battery powered. All these EEGs have a ground electrode in addition 
to their active and reference input electrodes. The ground is not 
used for signal input but is used to tie the EEG electrically to the 
user's body. All the reviewed systems provide very low noise inputs 
and sufficient amplification to do the job properly. 
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The Bramtucee A law-flua High Quauty System 

The BrainTracer is a two channel system (for IBM and compati- 
bles) manufactured in Holland and costs $1099 plus S/H. It is the 
lowest priced computer-based EEG available. Apart from the elec- 
trode system, which may be upgraded soon, this is a very nice sys- 
tem for the price. The hardware consists of a small unit roughly 6" 
by 4" by 2" — about the size of a medium-sized paperback book. 
The electronics inside look good. The software is very easy to 
install, menu-driven and user-friendly. The graphics are well 
designed and have a very good visual appearance. There is an 
instruction book which covers the basics moderately well but 
leaves out some of the more detailed aspects of actually using the 
device, particularly details of setting up the biofeedback parame- 
ters. This system has modest computer requirements and will run 
on any IBM compatible from a 16 MHz 286 upwards. Only 1 
megabyte of memory is needed, together with a VGA display and 
one serial port for data input. The BrainTracer's 8 internally located 
"AA" cells provide about 25 hours running time. 

The basic display is of two streams of raw waveform. A third 
qtfvefoi m can be displayed to show the coherence between the two 
channels. The fixed sampling rate is 128 samples/sec and resolution 
ts 8-bit — this is not high precision but is good enough for most 
purposes. The time to write each screen of EEG waveform tracing 
can be selected from 2.5 seconds to 10 seconds. A software-selec- 
table digital AC line- frequency filter is available to provide a final 
cleanup for the raw waveform. Amplification of the waveform is 
fully adjustable and provides a good clear waveform for visual 
inspection. For biofeedback purposes, biofeedback tones are only 
available when the "averager" display is shown. Two averages for 
each channel are displayed, one being the average for the last 10 
seconds, the other being the average for the total run time in ses- 
sion. Two audio biofeedback options are given, one for a single 
user-selected frequency band, the other for two user-selected fre- 
quency bands. The audio options for feedback can be expanded 
from basic beep tones conveyed via the PC speaker to musical 
instrument tones if the user installs a SoundBlaster compatible card 
(8 or 16 bit) or MIDI card. All biofeedback options can be applied to 
either channel singly or both channels combined. 

There is also a "Mind Mirror" type of spectral display available, 
so that mind mirror type readings can be taken. BUT here again we 
run into some of the technical considerations outlined earlier. The 
BrainTracer joins the two reference inputs of the two channels, so 
that if used in bipolar mode, it has only three input electrodes (a 
common reference and two separate active electrodes). This means 
that it cannot possibly measure exactly what the Mind Mirror mea- 
sures, because the Mind Mirror, having two separate reference elec- 
trodes, can measure outputs from both occipital lobes indepen- 
dently, whereas if you try to use the BrainTracer in a mind mirror 
type of electrode configuration, the presence of only one reference 
electrode means that it must be placed in the center of the occipital 
area (PZ position), summing the outputs from both occipital lobes. 
This means that asymmetries in occipital lobe outputs between left 
and right hemispheres will not be detected, quite a significant limi- 
tation. As a monopolar device, the BrainTracer is fine, and the 
joined reference wire would then be connected to an earlobe elec- 
trode or linked earlobes. 

What You See is What You Get: Visual Displays for Reviewing EEG Data 

There are several methods in common use to display recorded 
EEG data in ways so that visual inspection can be used to accurately 
assess changes in EEG over a recorded session. One way is to page 
through the raw waveform — helpful for expert eyes to "read" the 
state, but of limited use for the beginner and in its reliance on 
human memory to link earlier epochs with later ones. For the non- 
expert eye, a better display for longitudinal data is to show "trend 



graphs" — graphical line representation of delta, theta, alpha and 
beta amplitudes during the EEG session. The third technique is to 
show the spectral output of each recorded epoch, or averaged 
epochs, as a "compressed spectral array" (CSA) or "waterfall display" 
as mentioned earlier. The CSA looks like a topological map of hilly 
terrain, the peaks representing the highest amplitudes. Frequency is 
usually measured left-to-right (low to high) whereas time is shown 
front (earlier) to back (later). The CSA can very clearly indicate state 
changes in arousal level. For example in the transition to sleep, the 
reduction in high frequencies and alpha, and the onset of theta, can 
be very clear. The CSA is also particularly useful for showing the 
effects of brainwave driving such as supplied by a light & sound 
device, the EEG peaks of the driven frequency trending across the 
frequency domain like an obliquely angled mountain range as the 
light and sound device's program slows the light flicker frequency. 

The BrainTracer records data in RAM and this is written as a file 
to disk when the data is saved by the user. In reviewing the data, 
the raw EEG waveform can be viewed, page at a time, and a good 
CSA display is available, but only for recorded data, not in real time. 
There is no trend-graph display either. Maybe future software 
upgrades will include this feature. The BrainTracer will also export 
data files in a format which the spreadsheet program LOTUS 123 will 
read, which is a useful feature for serious researchers because it 
allows statistical analysis. 

Hope for the Future? A New Electrode System for the Braihtracer? 

The only really deficient feature of the current BrainTracer is its 
really bad electrode system. The manufacturer is very responsive to 
feedback, but so far he has not provided an adequate electrode sys- 
tem, although even now there ARE ways around this problem 
(which I will mention) and I am informed that the electrode system 
will be upgraded very soon. The current electrodes (March '94) are 
silver-plated pre- gelled stick-on plastic electrode strips. It is almost 
impossible to get adequately low resistance contact with these and 
the "bad contact" warning light on the BrainTracer shows this up. 
The manufacturer supplies a kind of Velcro "rasp" to clean the skin, 
but this is not very humane if you are doing much EEG on an indi- 
vidual. I have drawn blood using this thing on myself! Most restric- 
tively, the present electrodes are only usable on non-hairy parts of 
the head so that it is recommended that the bare areas just above the 
ears be used for the active electrodes, with the reference on the fore- 
head. This is a bad setup, because forehead electrode sites are sub- 
ject to huge amounts of low frequency artifact from the facial mus- 
cles, eye movements etc, giving a confusingly artifacted EEG (the 
BrainTracer has no adjustable low frequency filter). Most EEGs using 
only a few electrodes place these in central or parietal positions to 
get a good idea of overall EEG. Neither of these positions are avail- 
able using the electrode system as supplied, and the above the ears 
position is also subject to muscle artifacts. 

The solution is to buy a supplementary electrode system and a 
proper EEG scalp cleanser such as "New Prep." Several purchasers 
of the BrainTracer have bought Mind Mirror III electrodes, head- 
bands and cables. If you are at all handy with a soldering iron this 
is a very easy solution and not too expensive (about $100). The 
interface for the electrode cables is very simple (small banana sock- 
ets). The Electrode Shop ((800) 537-1093} may also have some solu- 
tions. However, I have a sneaking suspicion that the BrainTracer 
will have its electrode system upgraded very soon, maybe even by 
the time you read this. 

Finally, an overall evaluation. For low-price value, the BrainTracer 
cannot be beaten. A Mac version will be out in late Spring of this 
year. While it does not offer the fully professional features of the 
Neurodata, it sets a new standard in lowest price computer-based 
EEG. The manufacturer is constantly innovating and will be intro- 
ducing new, non-EEG physiological systems soon. With its new soft- 
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ware, out in March, it will be possible to run two BrainTracers 
together, giving four channels. This is a good EEG and the problems 
with the electrode system should not deter users from investing in it. 

The Brain Exerciser 300: A Hacker's System 

The BE 300 displays a curious combination of power and amateur- 
ishness. It is a four channel system. The BE 300 is packaged in an 
amateurish way. Its saltwater-using fiber electrodes have an ungain- 
ly appearance but they work quite well. There is no raw waveform 
display, a considerable weakness. The software is user-unfriendly 
and makes little attempt at graphical niceties. The instruction book, 
as it was during system review several months ago, leaves much to 
be desired. Yet here is a four channel system with a wealth of highly 
analytical displays, including detailed synchrony displays, and feed- 
back, graphical representation of single hertz frequency slices and 
quite complex audio feedback possibilities, all for the modest price 
of $1600. There is good data collection and ASCII file export for sta- 
tistical analysis. The system is available from Adam Sundor (see 
address at end of article). If you are a computer-competent hacker 
with no fear of plowing through convoluted software and no care 
for physical appearance, but want functionality, then this is the 
cheapest solution to four channel EEG. If not, read on. 

The Rous-RoYd of Smali eegs: Enter the Neurodata 

The Neurodata is a wonderful machine. If you want to make 
your reviewer happy, buy me one right now! They are only $2995. 
The secret of the Neurodata is that its functional design was created 
by a biofeedback clinician, Dr George Fuller Von Bozzay, rather 
than an engineer, so the design is oriented towards real clinical 
usage. And it shows — this machine blows away the competition. 
The hardware is manufactured by the J & J company — well known 
in the biofeedback world. Russian programmers created the soft- 
ware, written in machine code so it's very fast — one more product 
of the end of the cold war. It's IBM compatible only. 

In addition to two EEG channels, the Neurodata sports two 
other physological channels, EDR (GSR — skin electrical resistance) 
and TEMP (temperature). One EEG channel can even be used as a 
low frequency EMG (electromyograph — muscle tension monitor). 
While most EMGs monitor bands in the higher frequencies (in the 
range from 100 Hz to 1000 Hz, depending on the device), research 
has shown that in fact, peak EMG output of fatigued muscles is 
much lower, around 17 Hz in the beta range. Thus in one of its 
configurations we have a device which will monitor 1 channel of 
EEG, 1 channel of EMG, 1 channel of EDR and 1 channel of TEMP. 
These are the classic physiological measures used in biofeedback 
to monitor relaxation, and would be adequate to monitor the state 
of individuals undergoing a relaxation procedure — ideal for low- 
budget but serious consciousness research. 

The Neurodata currendy has an upper frequency limit of 35 Hz and 
a lower limit of 0.5 Hz, together with a software selectable low frequen- 
cy filter which is normally set to remove all delta below 2 Hz. For the 
technophiles, the maximum sampling rate is currently 128 
samples/sec although a new model will sample from 512 samples/sec 
to 4 samples/sec. It has 12 bit resolution and the Butterworth digital 
filters have slopes of 60 dB/octave. It is physically a bit smaller than 
the BrainTracer and its 9 volt battery lasts 100 hours. There is even a 
battery-reading feature so you can check the state of the battery. It 
comes with a complete set of electrodes, leads, electrode site cleaning 
agent and electrode gels etc. The instruction manual is the only defi- 
cient element, not being sufficiendy complete. However, the user 
friendly menu system allows the user easily to work out undocument- 
ed aspects of the system and there is a free 800 number telephone sup- 
port line if you're still puzzled. 

Because the software is so powerful, the system is somewhat 
demanding of computer power and requires two serial ports (one 
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for a mouse, one for EEG data input), at least a 16 MHz 386DX with an 
installed math co-processor and at least 2 Megabytes of RAM (better 
4 Megs), a VGA monitor, and a mouse. These days you can get a 386 
mono VGA notebook with coprocessor for around $900 in the Bay 
Area. The software looks prettier in color, but this is not necessary 
for operation. This system gives you a lab in a briefcase and is ideal 
for the professional, the serious amateur or the researcher. The soft- 
ware is very user friendly and the system uses a Mac or Windows- 
like GUI (Graphical User Interface). Operation is easy with a mouse, 
you just point and click on the pop-down menus. The graphics are 
excellent, the opening screen allows you to start an application 
within very few seconds of switching the system on. Recorded data 
can be viewed in a number of ways. Raw waveform is available, as 
are trend-line graphs and real time and recorded CSA. There is even 
a quasi-Mind Mirror type of spectral display. 

EEG Power to the People! Neurofeedback for the Masses? 

Best of all, the software comes loaded with a big variety of clinical 
protocols, including, among others, protocols for attention deficit 
disorder (ADD), hyperactivity (ADHD), epilepsy and the Peniston 
alpha theta training protocol for self development or treatment of 
alcoholism. The protocols are like preset clinical procedures which 
tell you what to do and how to do it. There are informational help 
screens for all the protocols. The ADD program comes with several 
games, so that treatment of children down to about 5 years of age 
becomes possible. This is a great litde system for biofeedback pro- 
fessionals 

If I had a child with ADD, a relative with grand mal epilepsy, or a 
senior with stroke or with pre-dementia failing mental functions 1 
would be very tempted to buy this system (maybe with the addi- 
tion of dietary and CES treatment for the seniors). With appropriate 
reading and training it's possible to treat ADD and several other dis- 
orders very successfully with biofeedback, even some head injuries. 
In fact this is really the first system that puts the hitherto very 
expensive resources of neurofeedback into the realm of the con- 
sumer. 

But if you are going to do this, make sure that you get enough 
training and support to be able to perform your task correctly. 
There are pitfalls that the professional will know how to avoid. The 
manufacturer holds training seminars. Other educational institu- 
tions such as the Menninger Foundation also run neurofeedback 
seminars. While neurofeedback is not a magic wand, I am certain 
that we will see many brain deficit conditions becoming successful- 
ly treated — Len Och's work in this area is an exciting portent of 
things to come, [see his article elsewhere in this issue — Ed.] Even 
for "normals", going through the Peniston protocol may be a 
rewarding experience. 

The Neurodata is well set up for alpha training, alpha synchro- 
nization training, theta training etc, and of course can also be used 
for skin temperature training, muscle relaxation training and GSR 
relaxation training. The feedback contingencies can be specified by 
the user and complex feedback contingencies are possible. The sys- 
tem can drive an Adlib or SoundBlaster musical output and will 
export ASCII files for analysis. It can accomodate up to 6 active dis- 
play windows at one time, and provides very good visual monitoring 
for the person using the system. The audio feedback allows use for 
biofeedback by a single person. 

The electrode system is excellent The basic electrode set consists 
of several modules. One unit is for hand attachment. This has two fin- 
ger electrodes for EDR (electrodermal response-skin resistance), 
together with a thermistor temperature sensor and the ground lead. 
The other units provide EEG electrodes. The common reference (like 
the Brain Tracer the Neurodata puts both reference leads together as 
one wire) can be placed on the mastoid process (the bare bone behind 
the ear) and the two active electrodes are then applied to suitable 
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The World's Most Complete Selection 
of Consciousness Technology 



Brain Tracer 

A price breakthrough with great software. 
Displays and analyzes 2 monopolar 
brainwave feedback channels on your PC 
with excellent 3D waterfall, left/right 
realtime 1-32 Hz spectrum analysis, 
coherence feedback, and excellent audio 
feedback capacity. 256 samples/sec, 8 -bit 
resolution. Requires IBM 286, 16 MHz, 1 
MB RAM, 40 MB Hard disc, VGA, serial 
port, DOS 3.3 or up. For full audio 
feedback, use your Soundblaster card or 
external MIDI synth. (NT420) $1099.00 

Neurodata I 

A professional-quality IBM computer-based 
realtime physiological monitoring and 
recording system. Includes 2 EEG channels 
and channels for temp and EDA. Quick, 
easy, icon- based software with pulldown 
menus. Protocols for ADD, hyperactivity, 
dual hemisphere training, stress 
management and relaxation, creativity and 
concentration. Excellent artifact rejection. 
Requires IBM 386, 25 MHz, math 
coprocessor, 2MB RAM and mouse. 
(NE650) $2995.00 



IBVA 

For Macintosh only, this unit provides a 
unique easy-to-use wireless headband 
transmitter that eliminates the 
inconvenience of being leashed to the base 
unit. Japanese-designed, it outputs 
information through Apple's Midi Manager 
to control other software or hardware with 
brainwaves. 2-channel system. (NT401) 
$2295.00 

Mind Mirror III 

The latest generation of the legendary 
Mind Mirror is still a stand-alone device. 
The unique display enables rapid 
recognition of brain activity across a 
complex range of parameters — R/L 
activity broken out clearly across 15 
separate frequency bands including an 
EMG channel. LCD display, automatic 
recording of the most recent 30 minutes of 
data, and DOS computer communications 
in real time with optional fiberoptic cable. 
Comes with batteries, all leads, electrodes 
and carrying case. (NE610) $3,500.00 



. . . and the World's Most Complete Selection of: 



• Light & Sound Machines 

• CES Electrostimulation 

• Psycho-Acoustic Audiotapes 



Tools For Exploration 



4460 Redwood Hwy. ( Suite 2 
San Rafael, CA 94903 
1-800-456-9887 
Questions 41 5-499-9050 



• Lucid Dream REM Sensors 

• EMF Measurement & Mitigation 

• BioCircuits & Subtle Energy 

Over 1,000 products, books & tapes for 
enhancing energy, consciousness & 
health. 

Low-Price Guarantee 
60 Day Satisfaction Guarantee 
Ask for details 
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scalp sites. The electrodes are silver and New Prep skin cleanser is 
supplied, together with "10/20" adhesive electrode paste. This latter is 
a great product, much better than previous self-adhesive electrode 
pastes because it provides just the right amount of "suck" and yet 
cleans off easily. With this system, you can put electrodes anywhere 
on the scalp, with no headband to worry about. 

Overall, the Neurodata is a great new tool for a myriad of different 
applications. It's easy to use, small, very powerful and very flexible. 
It's easy enough to use for beginners to employ it for self-improve- 
ment using biofeedback. Within the limitations of 2 EEG channels it's 
good for clinicians and researchers of all degrees of expertise. If you 
are looking for a really good system of professional quality that's 
incredibly convenient to use and very low price for the features, this is 
your system. Wish it was mine! 

"Look No Wires Mom": Rawo-EEG for the Macintosh from the IBVA 

The IBVA is the only Mac system reviewed here and your reviewer 
must confess to less experience of operating Mac systems than IBM. 
The IBVA's advertising literature makes much of its ability to control 
the Mac MIDI manager, giving musical outputs. Performing artists 
use the system and it is intended for use by a variety of users, includ- 
ing lay consciousness explorers, researchers and for simple biofeed- 
back applications. The unit is relatively inexpensive, $1295 for a sin- 
gle channel, $2295 for a twin channel device. The twin has two single 
units on one headband. EEG data resolution is 8 bit and the sampling 
rate is 120 samples/sec. The upper EEG frequency measurable is about 
50 Hz, lowest frequency is about 0.5 Hz. Minimum computer require- 
ment for the single channel device is an LC3 with 5 Megabytes of 
RAM, and 80-Megabyte hard-drive. For two channels this rises to the 
Quadra 650 with 8 Megabytes of RAM and a 120-Megabyte hard-drive. 
The electronics and appearance are fully professional. 

IBVA is very convenient to use because it is very small and has no 
EEG leads. The signal from the headband-mounted amplifier unit is 
sent to the computer by high frequency fm radio waves — the head- 
mounted unit is a miniature radio transmitter. A small receiver plugs 
into the Mac's modem or printer port. This avoids wires, but despite 
probably correct assurances by the manufacturer that the level of 
radio radiation is so low that it's harmless, with the recent opening of 
the can of worms relating to induction of brain cancer by exposure to 
radio frequency radiation, this reviewer would be cautious about 
prolonged exposure. However, a cable system can be supplied as an 
optional extra, through which the signal can be routed. 

As supplied, the EEG electrodes are integral to the headband unit. 
They are actually mounted on the back of the unit which faces the 
head. Without the optional extra electrode setup it is only able to 
pick up EEG signals from the forehead. While this is ok for alpha 
training, for more general or broad-band analytical purposes where 
you wanted to read all frequency bands, this is a very restrictive lim- 
itation because the forehead is about the worst spot on the head for 
eye and muscle artifact, giving huge delta frequency artifacts, which 
were in fact observed during use. This system might generate beta 
artifact from muscle movements too. To be fair to the IBVA there is 
an eye-roll filter and if EMG outputs get too high there is warning. 
But since the IBVA Technology corporation will supply alternative 
electrode sets allowing pickup from any scalp site, if you do want 
that freedom, it is available. The very portable nature of the "look no 
wires" telemetry system does allow monitoring in situations which 
preclude normal EEG monitoring. It gives the person monitored a 
freedom of movement which must make this system attractive to 
many Mac users. This might also appeal to some researchers. 

The primary displays are of the raw waveform and a real-time 
CSA, called "FFT" by IBVA. Somehow I was not impressed by either 
of these displays. Quite possibly it was the Mac system 1 used for the 
review, or maybe it's my eyesight, or maybe it's the IBVA, but the 
waveform display seemed somewhat dim and low contrast, giving 
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an impression of lack of clarity, although 1 suppose one could get 
used to it. To be frank, the CSA display was one of the worst I have 
seen. What surprised me was that although normally CSA gives one 
of the very best visual readouts for EEG, this display actually man- 
aged to obscure the data, with really bad graininess and a bad algo- 
rithm in use to smooth the surface displayed, making it seem fuzzy 
and very difficult to "read". If one contrasts this CSA display with 
either that given by the BrainTracer, the Neurodata or the Lexicor 
Neuro-search systems, it comes off a very poor worst. Why? I 
thought Mac systems were the wizards of graphics display and was 
very disappointed. Maybe it was the Mac system used for the review. 
If you are interested in the IBVA go see it for yourself, because per- 
haps other Mac systems give superior resolution, although it cer- 
tainly looked as if the problem was with the software, not the moni- 
tor — which worked fine with other software. The real time CSA was 
also very slow, which is the fault of the Mac system I used. Faster 
machines will give superior speed for the displays. 

The IBVA has no trend line graphs but it can produce a Mind- 
Mirror like bar-graph display, with up to 16 bars assignable to differ- 
ent frequency bands — a good feature. These same frequency bands 
can be used with the Mac MIDI manager to control 16 different MIDI 
functions. The control is flexible, with software-selectable complex 
feedback contingencies dependent on both frequency and magni- 
tude information in the EEG data stream, a very nice feature. No 
wonder the system is popular with musicians. Simple MIDI synthe- 
sizers for Macs are fairly inexpensive — around $100 or so, so that by 
purchasing the MIDI unit, the Mac owner can get a satisfyingly flexi- 
ble audio feedback system for the IBVA. Without a MIDI card, there 
are 6 definable frequency bands each of which can be assigned one 
note. Whichever is the largest signal in the 6 bands will then trigger 
a note, so that in practice this system will play a stream of notes, the 
feedback task being to keep it playing just one of the 6 notes corre- 
sponding to the frequency of the desired EEG output. 

The IBVA will export EEG data as ASCII files and in Excel compat- 
ible formats, allowing analysis. Overall, the IBVA has several useful 
features, the wireless signal transmission, good MIDI feedback con- 
trol possibilities and relatively low price, although the Mac version 
of the BrainTracer will provide two channels cheaper than the IBVA, 
but without the complex MIDI control. For Mac users, the IBVA may 
be a very attractive option, and IBVA Technology are genuinely 
interested in helping users of their equipment. ▲■# 
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THE DAVID SERIES 

offers unparalled quality and performance 
in a light and sound device. 

Featuring: 

■ A wide variety of highly effective and 
tested sessions (including TranquilHe, 
Hemistep™, Schumann Resonance, 
Alpha Relaxer) 

■ Durable Omniscreen Cyesets - the only 
L/S device on the market with full 



■ Isochronic Tones - evenly pulsed 
tonebursts (most effective auditory 
method of producing brain wave 
entrainment) 

■ Rechargable batteries 

■ All sessions end wrth Soft Off™ to 
prevent somatic shock 

■ Focus or Expand selection 

PLUS! 

Special Application Sessions - Professionally 
Developed Sessions for Creativity, Relaxation, 

Attention Deficit Disorder, Golf Performance 
Tbne Extended (add 10 mmutes to any session) 
variable Pulse Width 
Two-Digit Display 
Independent Right Eye Rate 



OASIS 2 WIRE STEREO 

The Oasis 2 wire stereo CES device (Cranio- 
Electro Stimulator) easily synchronizes to your 
DAVID light and sound machineJhe Oasis 2 
wire stereo also operates independently at 
10 Hz. The Oasis 2 wire stereo also comes 
with a 9 volt battery and is opto-isolated for 
your protection. 

At Comptronic Devices Limited we make 
only the kind of light and sound device, 
the very best we know how. 



COMPTRONIC DEVICES LIMITED 

9876A - 33 Avenue, 
Edmonton, Alberta, Canada T6N 1C6 



TO ORDER CALL 

1-800-661-MIND 

SA/MC/AMEX Welcome 



(Offering State-of-the-art Technology Since 1981) 
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IBVA Technologies, Inc. 

249 East 48th Street, Suite 15D 

New York, NY 10017 

212 754-IBVA (4282), Fax 212 759-5080 

The Interactive Brainwave Visual Analyzer System: 

IBVA System, 1CH - $1,295 IBVA System, 2CH - $2,295 



What it does now - 

• Wireless EEG transmitter allows free movement up to 30 feet away 

• Transmitter has mini-out jack that can be connected to a portable 
audio or video recorder, no computer is needed for data acquisition 

• Remote analysis, data can be sent and analyzed in real-time over a 
network or modem connection 

• Data can be fully exported in raw data, FFT & average formats 

• Support for additional serial ports via plug-in board, allows extensive 
serial input/output control 

• Infinite real-time data acquisition ( dependent on hard drive size ) 

• Real-time 3-D, 2-D, Raw Data and Horizontal Bar displays 

• Interactive real time filtering 

• Full 24 bit color support, data can be analyzed with any standard or 
user customized color palettes, color cycling available in 8 bit mode 

• Full Brainwave-driven MIDI control, all user configurable 

• Full Brainwave-driven sound control, support for 16 bit sound, all 
user configurable 

• Full image capture and playback control, all user configurable 

• Control of digital movie playback ( currently optional ) 

• Many other features 

What it will do before the year is out - 

• Cross platform support for PowerPC & Windows systems 

• Fully scriptable with inter-application communication 

• Many features to be announced in '94 

EEG Amplifier Specifications - 

Range: 0.39 MicroVolts to 100 MicroVolts 
Sensitivity: 0.39 MicroVolts 
Input Impedance: 100M ohm 
Input Noise: <0.39 MicroVolts 
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Lexicor Medical Technology 
recommends 

THESE SEMINARS PRESENTED BY: HEALTHCARE INDUSTRY SEMINARS 

Neurotherapy 

PRESENTED BY DR. ROBERT THATCHER 

participants will learn how to analyze and treat a variety of disorders including: 
anxiety, depression, a ttention deficit and Learning Disorders, and injury to the 
brain caused by disease, stroke or trauma. dr. thatcher will show participants 
how to plan treatment sessions based on the diagnostic information derived from 
eeg and a normative ufe-span reference database. a number of case histories 
will be used to plan the treatment session. 




ABC'S OF EEG 

PRESENTED BY MARVIN SAMS, REEGT 

Participate in an unique seminar designed to improve your knowledge and 
understanding of basic cunical eeg and artif acting. this seminar is a high 
content and fast moving workshop. marvin promises two things: one, that you 
will not be bored; and two, that you will sit down to your eeg equipment on 
monday with much more confidence. 



OR MORE INFORMATION REGARDING THESE OR OTHER 

SEMINARS PRESENTED BY 
HEALTHCARE INDUSTRY SEMINARS 
PLEASE CONTACT US AT 1-800-554-3359 

n 
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NEUROFEEDBACK 



THE NEURODATA SYSTEM 

The latest, most sophisticated and Versatile EEG training and data 
collection system is now available-and at an extremely affordable 
price of $2,995 

<s> Portable (battery operated), small (4x5x1 .5") 
® Easy to use (icon based, mouse, or key board) 
® Integrated (2 channels EEG/EMG, and 2 channelsTEMP/EDR) 
® Fast (real time, on line FFT. '/s sec.) 
® Convenient (fewer wires, common single ground) 
® Great graphics (75 screens, customizable charts, spectrum, 
games, and sounds) 

The interface simply plugs into the serial port of any 486/DX type 
notebook or desktop computer. Put in the software and type "Go". 
Click on the protocol you want to use and it's up and running. 
Reports, graphs, and statistics can be printed out instantly. 




Available from: 

THE BIOFEEDBACK INSTITUTE 

3428 SACRAMENTO ST. 

SAN FRANCISCO, CA 941 18 

TEL: 415-921-6500 FAX: 415-921-5457 

FOR SEMINAR INFORMATION/RESERVATIONS 

OR ORDERING INFORMATION ON THE NEURODATA SYSTEM, 

call 800-645-8099 
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Coming Atttwtions 

Part Two- Special Megabrain Report on 

EEG Feedback 

featuring articles by Anna Wise on the Awakened Mind training, continuation of Julian Isaacs' 
review of EEG systems and a separate discussion on beta training, F.Holmes Atwater on brain 
mapping work at the Monroe Institute and the dissociative and transcendent states, Paul Swingle, 
Tom Budzinski, Michael Hutchison interview with Les Fehmi, and many others. 

Special Issue on Sound and Sound Therapy 

covering principles and applications of sound on changing states of consciousness, exploration, peak perfor- 
mance, healing and therapy. Featuring interviews and articles by leading practitioners. 
Plus a continuation of the bioelectric interviews from Volume 1 of Megabrain Report 

Special Issue on Subtle Energy Research. 



Commercial Opportunities in Psycho-Technology 

Megabrain Communications is planning a number of significant projects including 
international Megabrain Mindcenters, new publications, and a multi-part television 
documentary and video series. Investors and potential partners and mind center 
licensees are encouraged to contact Alex Kochkin, CEO by fax at 41 5-663-8261 
or write to Megabrain Communications, Post Office Box 1 1 95, 
Point Reyes Station, CA 94956 
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"IF YOU BUILD IT THEY WILL COME." 



WE KNEW WE COULD! 
SET THE STANDARD IN EEG BIOFEEDBACK 
SPEED - FLEXIBILITY - COST. 



NEW FEATURES - LOWER COST 

Deliver the benefits of EEG Biofeedback 
in easy, clear, affordable steps. 

Endorsed by leading Biofeedback 
researchers and clinicians. 

Software that implements virtually all 
EEG Biofeedback AlphalTheta and SMRJBeta 
protocols used by the leading researchers 
and clinicians in this field. 



Let us bid for your business! All major 
brands plus sixteen powerful 
Neurofeedback, BCIA Certification and 
sEMG training oportunities in 1994. Twenty- 
three years of innovation, economy, reliabil- 
ity and hundreds of enthusiastic endorse- 
ments. Reason enough to call? Ask for our 
comprehensive catalog and newsletter. 




American Biotec Corporation 

24 Browning Drive, Ossining, NY 10562 
PHONE:(800)424-6832 • (914)762-4646 
FAX:(91 4)762-2281 
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CapScan EEG/EMG Prism 5 

♦ User Selectable Synchrony Criteria and User Defined 

♦ Four Site Real Time Frequency and Synchrony Feedba 

♦ Expandable From One to Five Channels. 

♦ Raw Signal Scope. Auto-Threshold Option and Digital 
Display Of Filter Amplitudes. 

♦ Theta and EMG Inhibit, Beta or SMR Reward Protocols. 

♦ Theta, Alpha, Beta Reward with EMG Inhibit Protocols. 

♦ Shipped with Theta, Alpha, Beta, SMR and EMG Filters. 

♦ User May Easily Create New Filters As Needed. 

♦ Broad Spectrum EEG/EMG Amplifier Allows True EMG 
Artifact Inhibit and/or Reward. 

♦ Monopolar/Bipolar Electrode Options. Fast, Easy Hookups. 

♦ Easy to use. Push Button Virtual Instrument Software. 

♦ Low Leakage Isolated EEG/EMG Amplifiers. 

HIGH RESOLUTION GRAPHICS ARE USED TO 

SIMULATE A BIOFEEDBACK INSTRUMENT 
COMPLETE WITH BUTTONS AND SWITCHES. 
CAPSCAN SOFTWARE ELIMINATES THE COMPLICATION 
OF MOVING THROUGH LAYER UPON LAYER 
OF CONFUSING MENUS. 
CHANGING OPTIONS AND SAVING DATA 
IS AS EASY AS PUSHING A BUTTON. 

♦ Powerful clinician screens include raw EEG, oscilloscope dis- 
play, real time spectral, automatic threshold, real time ampli- 
tude for each filter and more. 

♦ Feedback displays include 3D Analog Dial, 3D Analog 
Vertical Bar, 3D Digital Meter, Balloon Game and Casino 
Game, Multiple Spectrum and Synchrony Displays. 

♦ Best Audio In The Business. Analog and Three Tone Binary. 

♦ Exceptionally Fast Digital Filters. Fast Real Time Feedback. 

♦ Compressed Spectral Array Display with Second by Second 
Replay of Recorded Data. 

♦ Historical Trend Is Automatically Recorded And Plotted For 
Each Client. 

♦ Data May Be Plotted Using Color Coded 2D or 3D Line, Bar 
and Pie Graphs. 

♦ Data Stored on Hard or Floppy Disk. 

♦ Visual and Auditory Real Time Frequency and Synchrony 
Feedback From Four EEG Placements (with 5 amplifier system). 

♦ Adjustable Synchrony Criteria (with 5 amplifier system). 

♦ Selectable Window Weighting Function Used to Minimize 
FFT Leakage Error. 

♦ Single Channel EEGIEMG System With Popular Single Site 
Protocols: $2,895M 

♦ Five Channel EEGIEMG With Single and Multi-Site Synchrony 
Protocols: $7,995.00 

♦ Excellent return on investment One client per year can pay 
for a CapScan System, the computer, a UniComp System(2 
Channel EMG, 1 Temp, 1 EDR), automatic blood 
pressure/heart rate and training. * 

*5 year amortization or a conventional, professional lease 
purchase with a $1.00 buy out at the end. 

♦ And so very much more... 



Quality You Can Afford 



PDF Version provided by MindPlace www.mindplace.com 



PDF Version provided by MindPlace www.mindplace.com 




MEGA 




POWER 



$14.95 retail price 

SPECIAL PRICE: 
ONLY $7.49 each 



450 pages from the forefront of mind-technology! 




This Special Offer is 

available for 
Renewals and New 
Subscribers ONLY! 



Megobroin Zone lopes employ the followiicj techniques: 
<» 'Silent* Stimulation 

• Infrcnonk Tones 

• Window Frequency Binaural Bents 

• Harmonic. Superimpostion of Binaural Beats 

• High Frequency "Brain Owrgin" Tones: "The Tomans 
Effect" 

• Techno Shamnistic Percussive Tracb 



MEGA 




ZONES 

BY MICHAEL HUTCHISON 
4 Six Tape Set of Peak [xperiente Tapes 
indudts a 32 page listener's Resource Cmat 

Your Choice of Mega Brain Power at 
one half the regular price or Choice 
of Deep Relaxation or 
Peak Performance from 
the Mega Brain Zones tape series. 



See Inside for Details! 

Recorded on high quality chromium dioxide tope using state of the art sound reproduction technology 
Six Tape Album includes FREE 32 page guide lo psycho-acoustics and the technology used 
to produce these tapes. Regularly priced at $16.95 each, this set costs $101 .70. 

New Only $74.95 
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